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(54) TiUe: QUINOUZINONE TYPE COMPOUNDS 

(57) Abstract 

Antibacterial compounds having 
formula (I) and the phannaceutically 
acceptable salts, esters and amides 
thereof, selected preferred examples 
of which include those compounds 
wherein A is -Ot 6 -; R 1 is cycloalkyl 
of from three to eight carbon atoms 
or substituted phenyl; R 2 is selected 
from the group consisting of (a), (b), (c) 
and (d); R 3 is halogen; R 4 is hydrogen, 
loweralkyl, a phannaceutically acceptable 
cation, or a prodrug ester group; R 5 is 
hydrogen, loweralkyl, halo(loweralkyl), 
or -NR I3 R 14 ; and R 6 is halogen, loeralkyl, 
haloOoweralkyl), hydroxy-substituted 
loweralkyl, loweralkoxy(loweralkyl), 
loweralkoxy, or arnino(loweralkyl), as 
well as pharmaceutical compositions 
containing such compounds and the use 
of die same in the treatment of bacterial 
infections. 
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OUINOLTZTNONE TYPE COMPOT JNDS 

This application is a continuation-in-part of co-pending United States patent 
application Serial No. 08/469,159, filed June 6, 1995, which is a continuation-in-part of 
copending United States patent application Serial No. 08/316,319, filed September 30, 
1994, which is a continuation-in-part of copending United States patent application Serial 
5 No. 08/137,236, filed October 14, 1993, which is a continuation-in-part of United States 
patent application Serial No. 07/940,870, filed October 27, 1992, abandoned, which is a 
continuation-in-part of United States patent application Serial No. 07/517,780, filed May 2, 
1990, abandoned. 

TECHNICAL FTF.I.n 

10 The present invention relates to compounds having antimicrobial activity, 

pharmaceutical compositions containing such compounds, methods of treatment utilizing 
such compounds, and processes for their chemical synthesis. More particularly, this 
invention relates to novel 4-oxo-4H-qumolizuie-3-carboxylic acid compounds which are 
highly effective in the treatment of microbial and especially bacterial infections, as well as 

15 compositions containing the same and die therapeutic use of such compounds. 

B ACKfiROT TNp OF THE INVENTION 

There is a continuing need for new antibacterial agents. Although many 
compounds are known which are useful in the treatment of Gram-positive and Gram- 
negative bacterial infections as well as other microbial infections, the widespread use of 

20 such compounds continues to give rise to resistant strains of microorganisms, i.e., strains 
of microorganisms against which a particular antibiotic or group of antibiotics, which was 
previously effective, is no longer useful. Also, known antibiotics may be effective against 
only certain strains of microorganisms or have limited activity against either Gram-positive 
or Gram-negative, aerobic or anaerobic organisms. 

25 The therapeutic use of certain quinolizinone derivatives has been described 

previously. For example, Y. Kitaura et al., in U.S. Patent No. 4,650,804, issued March 
17, 1987, have disclosed quinolizinone compounds having a tetrazolylcarbamoyl 
substituent which are useful for the treatment of allergic and ulcer diseases. J. V. Heck and 
E.D. Thorsett, in European Patent Application No. 0308019, published March 22, 1989, 

30 have disclosed the use of certain 4-oxo-4H-quinobzine-3-carboxylic acids and derivatives 
thereof for treating bacterial infections. However, there remains an ongoing need for novel 
compounds which have improved antimicrobial potency and/or different spectra of activity. 



-1- 



WO 96/39407 



PCT/US96/08991 



SUMMARY OF THE INVENTION 

In one aspect of the present invention are disclosed compounds represented by the 
following structural formula (I): 



R 5 O 



5 




COOR 4 



as well as the pharmaceutical^ acceptable salts, esters and amides thereof. 

R 1 in formula (I) is selected from (a) loweralkyl, (b) loweralkenyl, (c) halo(lower-alkyl), 
10 (d) loweralkoxy, (e) cycloalkyl of from three to eight carbon atoms, (f) phenyl, 

(g) substituted phenyl, (h) halo, (i) cyano, 0) nitro, (k) bicycloalkyl, G) loweralkynyl, 
(m) loweralkoxycarbonyl, (n) nitrogen-containing aromatic heterocycle, (o) halo- 
substituted nitrogen-containing aromatic heterocycle, (p) a 4-, 5- or 6-membercd cyclic 
ether, and 

15 (q) -NR?r8. The radicals R 7 and R* are independently selected from hydrogen, 
loweralkyl and alkanoyl of from one to eight carbon atoms or, taken together with the 
nitrogen atom to which they are attached, R 7 and R 8 may form a 5-, 6- or 7-membered 
heterocycle, preferably in which the remainder of the ring atoms are carbon atoms. 

20 R 2 in formula (I) is selected from (a) halogen, (b) loweralkyl, (c) loweralkenyl, (d) 

cycloalkyl of from three to eight carbons, (e) cycloalkenyl of from four to eight carbons, (f) 
loweralkoxy, (g) aryloxy, (h) arylGoweralkyl)oxy, (i) aryl(loweralkyl), (j) 
cycloalkylQoweralkyl), (k) amino, 0) Goweralkyl)amino, (m) aiylQoweralkyl)-amino, ( n ) 
hydroxy-substituted Goweralkyl)amino, (o) phenyl, (p) substituted phenyl, (q) bicycUc 

25 nitrogen-containing heterocycle, (r) nitrogen-containing aromatic heterocycle, (s) nitrogen- 
containing heterocycle having the formula 



Ga), and 



R 9 



C0x 
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(t) non-nitrogen-cxintaining heterocycle having the formula 




5 In subformula (la) above, x is zero, one, two or three, and R 9 is either (i) -(CH2)nr 
where m is one, two or three, or (ii) -(CH2)nR 13 (CH2)p- where R 13 is selected from 
-S-, -O- and -NH-, R 1 * is CH2, or when R 9 is selected from option (i) may be O, S or 
N, n is one or two, and p is one or two. When present, the radical(s) Y is/are 
independently selected at each occurrence from the following: 



10 


(i) 


loweralkyl, 




Oi) 


hydroxy, 




(ui) 


halogen, 




(iv) 


halo(loweralkyl), 




(v) 


hydroxy-substituted loweralkyl, 


15 


(vi) 


ioweralkenylamino, 




(vii) 


loweralkylamino, 




(viii) 


loweralkoxy, 




(ix) 


Ooweralkoxy)loweralkylamino, 




(x) 


loweralkoxy(loweralkyl), 


20 


(xi) 


loweralkoxyGoweralkoxy)Goweralkyl), 




(xii) 


hydroxy-substituted loweralkyl, 




(xiii) 


imino, 




(xiv) 


alkoxycarbonyl, 




(xv) 


carbamoyl, 


25 


(xvi) 


arylGoweralkyl), 




(xvii) 


aminoxy 




(xviii) 


amino(loweralkyl), 




(xix) 


haloGowCTalkyl)amino, 




(xx) 


halo(loweralkyl)aminoGowCTalkyl), 


30 


(xxi) 


thioloweralkoxy(lowoalkyl), 




(xxii) 


aminothioloweralkoxy, 




(xxiii) 


cycloalkyl of from three to six carbon atoms, 




(xxiv) 


cycloalkyl(loweralkyl), 




(xxv) 


cycloalkylamino, 
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(xxvi) phenyl, 

(xxvii) substituted phenyl, 

(xxviii) substituted phenylfloweralkyl) 

(xxix) nitrogen-containing aromatic heterocycle, 

(xxx) -NR* 1r12 W here R 11 and R 12 are independently selected from 
hydrogen and loweralkyl or, when one of R 1 1 and R* 2 is hydrogen, the other is alkanoyl 
of from one to eight carbon atoms, an alpha-amino acid, or a polypeptide residue of from 
two to five amino acids, and 

(xxxi) -C(R 2 1)(R 22 )NH2 where R 2 * and R 22 are independently selected 
from among hydrogen, loweralkyl, hydroxy-substituted loweralkyl, amino(loweralkyl), 
loweralkoxy-aoweralkyl), thioloweralkoxyaoweralkyl), cycloalkyl of from three to six 
carbon atoms, and loweralkyl substituted with nitrogen-containing aromatic heterocycle 
(or, taken together with the carbon atom to which they are attached, R 21 and R 22 form a 
ring structure selected from cycloalkyl of from three to six carbon atoms and nitrogen- 
containing heterocycle). 

In subformula (lb) above, x is zero, one, two or three, and R 3 * is -(CH2)qR 32 - where 
R 32 is selected from -S- and -O f q is one, two or three, and the radical(s) Y is/are as 
defined above. 

R 3 in formula (I) is selected from among hydrogen, halogen and loweralkoxy, while R 4 is 
selected from hydrogen, loweralkyl, a pharmaceutically acceptable cation, and a prodrug 
ester group. 

R 5 in formula (I) is selected from (a) hydrogen, (b) halogen, (c) hydroxy, (d) loweralkyl, 
(e) halo(loweralkyl), (f) loweralkoxy, and (g) -NR13r14 where R*3 and Rl4 are 
independently selected from among hydrogen, loweralkyl, hydroxy-substituted loweralkyl, 
loweralkoxy-Ooweralkyl), and alkanoyl of from one to eight carbon atoms. 

A in formula (I) is =N- or =CR 6 -, where R* is selected from (a) hydrogen, (b) halogen, 
(c) loweralkyl, (d) halo(loweralkyl), (e) hydroxy-substituted loweralkyl, (f) loweralkoxy- 
(loweralkyl), (h) loweralkoxy, and (i) amino(loweralkyl). 

Alternatively, taken together with the atoms to which they are attached, R 1 and R 6 may 
foim a 6-membered saturated ring optionally containing an oxygen or a sulfur atom and 
optionally substituted with loweralkyl, so as to produce a tricyclic compound. 
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The compounds of the present invention are subject to the proviso that, if R5 in formula (I) 
is hydrogen, A is =CR6-, and R6 is hydrogen, then R* may not be unsubstituted phenyl. 

The above compounds of the invention are found to have a surprising degree of 
antimicrobial activity against a wide spectrum of Gram-positive and Gram-negative bacteria 
as well as enterobacteria. Susceptible organisms whose growth can be inhibited generally 
include both aerobic and anaerobic pathogens of the genera Staphylococcus, Lactobacillus, 
Micrococcus, Enterococcus, Streptococcus, Sarcina, Escherichia, Enterobacter, Klebsiella, 
Pseudomonas, Acinobacter, Proteus, Providencia, Citrobacter, Nisseria, Bacillus, 
Bacteroides, Camphylobacter, Peptococcus, Clostridium, Salmonella, Shigella, Legionella, 
Serratxa, Haemophilus, Brucella and the like. It is therefore expected that the compounds 
of the present invention will be useful in the treatment and prevention of susceptible 
bacterial infections in both humans and lower animals. In addition, the compounds, by 
reason of their in vitro activity, may be used in scrub solutions for surface inhibition of 
bacterial growth. 

15 Accordingly, in a further aspect of the present invention are disclosed 

pharmaceutical compositions which are useful in the treatment and prophylaxis of bacterial 
and/or fungal infection in humans and animals, comprising a compound of the invention in 
combination with a pharmaceutically acceptable carrier. 

In yet another aspect of the present invention is disclosed a method of treating 

20 and/or preventing microbial infections in human or animal patients in need of such 
treatment, comprising the administration to such patients of a therapeutically effective 
amount of a compound of the invention in amounts and for such a period of time as are 
sufficient to produce the desired result 

In still another aspect of the present invention are disclosed synthetic schemes and 

25 processes which are useful in the preparation of the compounds of the invention, as well as 
synthetic (chemical) intermediates which can be utilized therein. 

PET A {LED OFSCRTPTION OFTHF. INVPNTTTOM 

Included among the compounds of the present invention are those in which A is 
=CR6- and is selected from among halogen, loweralkyl, halo(loweralkyl), hydroxy- 
substituted loweralkyl, loweralkoxy(loweralkyl), loweralkoxy, or anunoOoweralkyl). A 
sub-class of such compounds, particularly preferred and found to be surprisingly effective 
antibacterial agents, comprises those in which R 6 is methyl. In each case, more preferred 
compounds are those in which R3 is halogen (especially fluoro); R5 is hydrogen, 
loweralkyl, halo-(loweraIkyl), or -NRl3 R 14 (wherc R 13 andR^areas previously 



30 
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defined); R* is cycloalkyl of from three to eight carbon atoms or substituted phenyl; and/or 
R 6 is halogen, loweralkyl, or loweralkoxy. 

The radical R 2 in the above compounds is preferably bicyclic nitrogen-containing 
heterocycle or a nitrogen-containing heterocycle of the formula 




or, even more preferably, R 2 is selected from among radicals of the formulae 




In these radicals R 2 x is preferably one or two, and Y is preferably either -NRl 1r12 
-C(R21)(R22 )NH2t where R U y R 12 R 21 wd R 22 ^ as defined above. 

Especially preferred among the compounds of the present invention are those 
having the general formula 



O 




as well as the pharmaceutical^ acceptable salts, esters and amides thereof, in which 
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R 2 is either bicyclic nitrogen-containing heterocycle or a nitrogen-containing heterocycle 
having the formula 




and especially those in which x is one or two and Y is -NR 1 *R 12 or -C(R 21 )(R 22 )NH2. 

Also included among the compounds of the present invention arc those which 
have the general formula 




as well as the pharmaceutically acceptable salts, esters and amides thereof, in which 
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Z is -CH2-, -O- or -S-; R 16 is loweralkyl; and R 2 , R3, r4 and R5 are as defined above. 
Preferred among such compounds are those in which Z is -O- and R 2 is a nitrogen- 
containing heterocycle of the formula 

R ^ <*>. 

Particular compounds which arc representative of the compounds of the present 
invention include the following: 
3-fluon>-9-(4-fluorophenyl)-2-(4-^ 
a]pyrimidine-7-carboxylic acid; 
10 9-(2,4^iifluorophenyI>3-flu^ 
a]pyiimidine-7-carboxylic acid; 
3-fluoro-9^clopropyI-2-(4-methylpipera2in- 1-y^ 
carboxylic acid; 

8- (3-aminopyrrolidin- 1 -yl)- 1 ^diyMHKiuinolizin-4-one-3-carboxylic acid; 
15 2-(3-ammopyiroUdm-l^ 

carboxylic acid; 

2K3-ammopyiroUdm- l-yl)-9^ 
carboxylic acid; 

9- (2,4^iifluoTophenyl)-3-fluoi^ 
20 a]pyrimidine-7-carboxylic acid; 

2^3-aminopyrrolidin-l^ 
a]pyriinidine-7-carboxyIic acid; 
2-(3-(N-^utoxycarbonyl)aminopyrrolidin-K 
oxopyrido[l^-a]pyrimidine-7-carboxylic acid; 
25 2<^aminopyrrolidin-l-y^^ 
a]pyrimidine-7-carboxylic acid; 
9^yclopropyl-3-fluon>-2K4^^ 
carboxylic acid; 

9^clopropylO-fluoro-2-(piper^ 
30 acid; 

9^yclopi^yl-3-fluoro-2-(mo^ 
carboxylic acid; 

9K2 t 4^uorophenyl)-3-fluo^^ 
oxopyrido[l^-a]pyiimidine-7-carboxylic acid; 
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2-(3-(N-(S)-alanyl)am^ 

oxopyrido[l^-a]pyrimidine-7-carboxylic acid; 
2-(3-(N-(S)-alanyKSM^ 

6^xopyrido[l^-aJpyrimidine-7-carboxylic acid; 

2- ((2S,4S)^acetamido-2-m^ 
oxopyrido[l^-a]pyrimidine-7-carboxylic acid; 
9-(2,4^uorophenyl)-3-fl^^ 
a]pyrimidine-7-carboxylic acid; 
2K(2S/tt)^amino-2-me%lp^ 

oxopyrido[l^a]pyrimidine-7-carboxyIic acid; 

H3-amino-l-pyiroUdiny^^ 

carboxylic acid; 

8K3^ammomethyl)pyro 

3- carboxylic acid; 
H2S,4S^amino-2-methylpy^^ 
quinolizine-3-carboxylic acid; 
8K3-ammoazet^ 

acid; 

M3(S)-aminopyiroMnylH^y^ 
carboxylic acid; 

l^clopropyl-7-fluon>9-^^ 
carboxylic acid; 
l^clopropyl-7-fluoro-9-ra^ 
l^lopropyI-7-fluoro-^ 
4H-quinoIizine-3-carboxylic acid; 
l<yclopropyI-7-fluoro-9-methyl^ 
quinoIizine-3-carboxylic acid ; 
l^yclopropyl-7-fluo^ 
carboxylic acid; 

l^yclopropyI-7-fluoro-9-m^ 
carboxylic acid; 
l^clopropyl-7-fluOTt^^ 
3-carboxylic acid; 
l<yclopropyl-7-fluo^^ 
4H^uinolizine-3-carboxylic acid; 
^clopropyl^-fl™^^ 
carboxylic acid; 
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l^yclc>propyI-8-(ci^3.5-dimethyl-l-pi^^ 
3-carboxylic acid; 

l<yclopropyl-8-(2J-diaza-7-bicyclo[3.3.0]o^^ 
quinoIizuie-3-carboxylic acid; 

l^yclopropyl-8-(2,8-<iim-8-bicyclo[43.0]nonyl)-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic arid; 

l<yclopropyl-7-fluoro-9-methyl-^^ 

quinoIizine-3-carboxylic acid ; 

l^clopropyl-7-fluoro-8-(3-hydroxy-l-py^ 
carboxy lie acid; 

l^yclc»propyl-7-fluoro-8-(4-methyM^ 
carboxylic acid; 

l^clopropyl-9-cMoro-7-fluoro-8-(3-a^ 
carboxylic acid; 

H3-amino-l-pynoUdinyl)-l-cyclopropy^^^^ 
acid; 

8-(3-anmo-l-pyiroUcimylH^yclo^ 
carboxylic acid. 

l^lopropyl-8-(2J-a^-7-bi(^lo[3.3X)]<>^^ 
quinoIizine-3-carboxyIic acid; 

l^clopropyl-8-(2,8-diaza-8-bic^clo[4.3.0]no^^ 
quinolizine-3-carboxyIic acid; 

l<ycIopropyl-7-fluoro-9-m«hyl^oxo-8-(3(SV(l-pyrrolyI)-l-pyrroUdinyIH^ 
quinoIizine-3-carboxylic acid; 

l^yctopropylr7-fluoro-8-(3-h^^ 
carboxylic acid; 

l^yclopropyl-7-fluoro-H4Hnethyl-l-piperazinyl)-9-meA 
carboxylic acid; 

l<ycloj)ropyl-9-chloro-7-fluoro-8-<3-a^ 
carboxylic acid; 

8-(3-amino-l-pyroUdmyl)-l<^ 

acid; 

H3-amino-l-pyrroHdinyIH<yclopropy^^ 
carboxylic acid; 

l<yclopropyl-7-fluorc-9-n^ 
quinoIizine-3-carboxyIic acid; 
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1 ^yclopropyl-7-fluoro-9-methyl-8-(3(S)-methylaniino- 1 -pyiTotidinyl)-4-oxo-4H- 
quinolizine-3-carboxylic arid; 

1 <yclopropyl-7-nuorc>9-methyl-8-(3(R)-ainino- 1 >pyrroUdinyl)-^oxo-4H-quinolizine-3- 
carboxylic acid; 

(3S)-9-fluoro-3-methyl-10^4-rre^ 
ij]quinolizine-5-carboxylic acid; 

3(R)-9-fluoro-3-methyl- 10-(4-methyi- l-piperazinyl)-2H3H,6H-6-oxo-pyrano[2.3.4- 

ij]quinolizine-5-carboxylic acid; 

9-fluoro-10-(l-moipho^^ 

acid; 

(3S)-i0-(3-amino-l-pyiToUdinylH^ 
ij]quinoliztoe-5-carboxyIic acid; 
3(S)-10-(3-aminomethyl-l-pynu^^ 
pyi^o[23.4-ij]quinolizine-5-carboxylic acid; 
3(S)-10-((2S,4S>4-amino-2-met^ 
pyi^o[23.4-ij]quinolizine-5-carboxylic acid; 
3(S)-9-fluoro-l(M3-hydioxy-l-pyrn)U^ 
ij]quinolizine-5-carboxylic acid; 

9-fluoro-l(K4-methyl-l-^^ 
carboxylic acid; 

8-(2,4-dimethyl- 1 -piperazinyl)- 1 ^yclopropyl-7-fluoro-9-methyI^ox(>4HKiuinolizine-3- 
carboxylic acid; 

8-(3-(methylamino)- 1 -piperazinyl)- l-cyciopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinoiizine-3-carboxylic acid; 

8-(3-(methylamino)- 1 -morpholinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8-(3-(S)-(methylamino> 1 -pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-ox(>-4H- 
quinolizine-3-carboxylic acid; 

8-(3-(S)-(l -(methylamino)methyI>l -pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-mcthyl-4-oxo- 

4H-quinolizine-3-carboxylic acid; 

8<3-(SMHethylamino)me%^ 

4H-quinolizine-3-carboxylic acid; 

8-(octahydropyrrolo[3^ 

quinolizine-3-carboxylic acid; 

8-(octahydropyrrolo[3,4^]pyridin-5-yl)-l-cyclo 

quinolizine-3-carboxylic acid; 



-11- 



WO 96/39407 



PCT/US96/08991 



8-(cij-4-amino-3-methyl^ 
quinolizine-3-carboxylic acid; 

8-(rranj^amino-3-niethy lpyrrolidiny 1)- 1 -cy clopropyl-7-fluoro»9-methyl-4«oxo4H- 
quinoIizine-3-carboxylic acid; 

8^3-methyl^spirocyclopropylpyiTolidinyO 
quinolizine-3-carboxylic acid; 

8^2S,4S^amino-2-mediylpyrrohdihyl)-l<yclopiopyl-7-fluo 
4H-quinolizine-3-carboxylic acid; 
8-(3-dimethylamino^^ 

3- carboxylic acid; 
(3R>8-(3-dimethylaminopy^ 
quinolizine-3-carboxylic acid; 

(3R, lS)-8-(3-(l -aminoethyl)pyiTolidinyl)- 1 -cyclq)ropyl-7-fluoro-9-irothyl-4-oxo-4H- 

quinolizine-3-carboxylic acid; 

(3S4R>8-(3-(l-aminoethyl)^^ 

quinolizine-3-carboxylic acid; 

.(3RJ R)-8-(3-( 1 -ammoethyO^ 

quinolizine- 3-carboxylic acid; 

1 H:yclopropyl-8-((R,S)-3-fI^ . 
carboxy lie acid; 
8<4-(l-piperidyl)-l-pipe^ 
carboxylic arid; 

8K4Kl-piperidyI>l-piperidyl)-lK:yclopTopyl-7-fluoro-9-m^ 
carboxylic acid; 

8-(4-(2-pyridyl)- 1 -piperazinyl)- 1 ^yclopropyl-7-fluoro-9-me%l^xo^H^uinoli2ine-3- 
carboxylic acid; 
8K(2-amino)thioethoxy)-l^^ 
carboxylic acid; 

(3RJS)-8K3-(l-ammo)propyl)pyr^^ 
quinolizine-3-carboxylic acid; 

(3R, 1 S)-8-(3-( 1 -(N-methyl)amino)propyl)pyiTolidiny I)- 1 -cyclopropyl-7-fluoro-9-mcthyI- 

4- oxo-4H-quinolizine-3-carboxylic acid; 

(3R, 1 S)-8-(3-( l-amino-3-methylpropyl)pyiTOlidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4- 
oxo-4H-quinolizine-3-carboxylic acid; 
8K3-(l-ammocyclopropyl)p^ 
quinolizine-3-carboxylic acid; 
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(3R, 1 S)-8-(3-( 1 -amino-2-hydroxyethyl)pyirolidinyl> l-cyclopropyI-7-fluoro-9-methyl-4- 
oxo4H-quinolizine-3-carboxyIic acid; 
(8^3-(l-amino-l-methylethyl^ 
quinolizine-3-carboxylic acid; 

8-(3-( 1 -aminobutyl)pyiroUdinyl)- 1 -cyclopropyl-7-fluoro-9-methy l-4-oxo-4H-quinolizine- 

3-carboxylic acid; 

l^clopropyl-7-fluon>-9-n^ 

4H-quinolizine-3<arboxylic acid; 

l^clopropyl-7-fluoro-9-methyl-^ 

aminomethylpynolidinyl^^ acid; 

3(SH^iopropyl-7-fluoro-9-^^ 

quinolizine-3-carboxylic acid; 

3(SM-cycloFopyl-7-fluoro^ 

quinolizine-3-carboxylic acid; 

3(SH^yclopropyl-7-fluoro-9-ra^ 

a!anylamino)pyrrolidinyl^^ acid; 

l^yclopropyl-7-fluoro-6-methyl-4^ 

carboxylic acid; 

l^ciopropyl-7-fluoro^^^ 

8-(3-amino- 1 -pyrrolidiny I)- 1 ^thy I-7-fluoro^H^x(>9-methylKiuinolizine-3^rboxylic 
acid; 

8-(3-amino- 1 -pyrrolidinyl)- 1 ^yclopropyl-9-ethyl-7-fluoro-4H^xo^uinolizine-3- 
caiboxylic acid; 

l^yclopropyl-7-fluoro^H-9-m^ 
quinolizine-3-carboxylic acid; 
l^lopropyl-7-fluoio^H-9-m^ 
quinoIizine-3-carboxylic acid; 
8K2-aminoethylH^yclopropyI-7-^^^ 
acid; 

8K3-(ethylaminomethyl)pyro^ 
quinolizine-3-carboxylic acid; 
8-(3-(l-aminoe%l)pyiToUdinyl)-l<yclopropyl^^ 
3-carboxylic acid; 
l^clopropyl-7-fluoro-4H-9-^^ 
quinolizine-3-carboxylic acid; 
l^yclopropyl-7-fluoi^ 
oxo^uinolizine^3-carboxylic acid; 
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1 ^clopropyl-7-fluoro^H-9-methyl-^oxo-8-(3-(2-pyridinyl>- 1 -pyrrolidinyl)-quinoli2ine- 

3- carboxylic acid; 

8- ((lR*^S*,6R*)-2-amino-8-azabi(^clo[4J.0]nonan-8-yl))-l^yclopro^ 

9- methyl-4K)xo^uinolizine-3-carboxylic acid; 

8- (( 1 R*^R*,6R*)-2-amino-8-azabicyclo[4.3-0]nonan-8-yl))- 1 -cyclopropyl-7-fluoro4H- 

9- methyI-4^xoKjuinolizine-3-carboxylic acid; 

8-(( 1 a^a,6a)-6-amino-3-azabicyclo[3. 1 .0]hexan-3-yl)>- 1 -cyclopropyl-9-metfiyl-7-fluoro- 
4H^oxo^uinolizine-3-carboxylic acid; 
8-(rrans-3-amino^fluoro-l-py^^ 
quinolizine-3-carboxylic acid; 

1 -cyclopropyI-7-fluoro-4H-8-( 1 -homopipCTazinyl)>9-me%l^oxoKiuinolizine-3- 
carboxylic acid; 

7,9<iifluoro^H-8^4-methylpipera2inyl)-4-ox(> 1 -phenyl-quinolizine-3-carboxylic acid; 
8-(spiro- 13^ioxacyclopent^ 

4- oxo-quinolizine-3-carboxylic acid ; 

8-(3-amino-4~methoxypyiTolidinyl)- 1 -cyclopropy l-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8^4-amin(>4-methylpyrrolidinyl> 1 K:yclopropyl-7-fluoro^H-9-methyl-4K)xoK}iiinolizine- 
3-carboxyiic acid; 
8-(4^2-hydirayethyl)piperidm^^ 
3-carboxylic acid ; 

8-(4-(methoxymethyl)piperidinyl)- 1 ^yclopropyl-7-fluor(>4H-9-methyl^xo-quinoli2ine- 
3-carboxyIic acid ; 

8-(3-amino-3-methylpiperidinyl)- 1 ^;yclopropyl-7-fiuoro^H-9-n^%l-4K)xo^uinolizine- 
3-carboxylic acid; 

8-(3-pyrroly Ipiperidinyl)- 1 ^yclopropyl-7-fluoro^H-9-methyl^xoKiuinolizine-3- 
carboxylic acid ; 

8-(3-aminopiperidinylH^cto^^ 
carboxylic acid; 

8K3-amino-3-methylpyrrolidinyl)- 1 ^yclopropy l-7-fluoro^H-9-methyl^x(>quinolizine- 
3-carboxylic acid; 

8-(3-amino-4-( 1 ^-dioxoIanyOpyrrolidinyl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-amino-4-hydroxy-pyrrolidinyl). 1 -cycIopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 
8K4-(l-(N^ylammo)^^ 
quinolirine-3-carboxylic acid; 
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l<yclopropyl-7-fluoro-8-(3-hydrox^ 
quinolizine-3-carboxylic acid; 

8^3-aminomethylpiperidinyl>- 1 K^lopropyl-7-fluoro^H-9-methyl^ox(^ 
carboxylic acid; 

8-(2-airrinomethyl^mcnpholinylH 

3- caiboxylic acid; 

8-(3-( 1 -(methylamino)methypiperidinyl> 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinoIizine-3-carboxylic acid; 
8-(3-(methyl(methy^ 
oxo-quinolizine-3-carboxylic acid; 

8-(3-(S)-arninopiperidinyl)- 1 K^clopropyl-7-fluoro^H-9-methyl-4HDxo^uinoUzine-3- 
carboxylic acid; 

8-(3<S)-(N^thyl-N-methylamino)pi^ 
oxo-quinolizine-3-carboxylic acid ; 

1 -cyclopropyl-8K4-(2-(N-methylamino)methyl- 1 ^'-dioxoianylJpiperidinylH-fluoro-Q- 

methyl^oxo^H^uinolizine-3-carboxylic acid; 

l^yclopropyl-8-(3-aza-6-an^^ 

oxo^H^uinolizine-3-carboxylic acid; 

l-cyclopropyl-8"(3-fluoromethylpiperidinyl)-7-fluor^ 

l<yclopropyl-8K4-(N^<lin^ 

quinolizine-3-carboxylic acid; 

1 n:yclopropyl-8-(6-anmo-3-azab^ 

quinolizine-3-carboxylic acid; 

l<yclopropyl-8-((2-aza^(d^ 

methyl-4-oxa-4H-quinolizine carboxylic acid; 

1 n:yclopropyl-8<3-aza-^KL-alanylamino)^me 

methyl-4»oxo-4H-quinolizine carboxylic acid; 

(3RJR)-8-(3-(l-(N-me%l)amiro^ 

4- oxo-4H-quinolizine-3-carboxylic acid; 

(3R, 1 S)-8-(3-( 1 -amino-2-methoxyethyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4- 
oxo-4H-quinolizine-3-carboxylic acid; 
8-(3KSMacetylamino)pyrrotidinyl^^ 
quinolizine-3-carboxylic acid; 

8-(3-cartemoy Ipiperidiny I)« 1 ^clopropyl-7-fluon>^H-9-methyl^xo^uinolizine-3- 
carboxylic acid; 

8-(3-hydroxypiperidiny 1> 1 ^yclopropyI-7-fluon>^H-9-methyl-4K)xoK}uinoli2ine-3- 
carboxylic acid; 
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8-(3-hydn>xymethylpiperid^^ 
carboxylic acid; 
8-(3KRHydroxypiperi^ 
carboxylic acid; 

(3R)-9-fluoro-3-methyH0-(piperazin-l-yl)-2H, 3H, 6H -6-oxo-pyrano[23.4- 

ij]quinolizine-5-carboxylic acid; 

l^Iopropyl-S^S^-^S-diaza-S-bi^ 

quinolizine-3-carboxylic acid; 

lK;yclopropyl-8-(R,R-2,8K^ 

quinolizine-3-carboxylic acid; 

l^yclopropyl-8-(l-amino-3-aza-bfc^ 

quinolizine-3-carboxylic acid; 

8-(3-amino-3-fluoromethyI- 1 -pyrrolidiny 1)- 1 -cyclopropyl-7-fiuoro^H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-aminomethyl-3-fluoro- 1 -pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 
8-(3-(S>hydroxy-l-pyrrolid^ 
3-carboxylic acid; 

8K3-(R>hydroxy-l-pyrrohdinyl)-^ 
3-carboxylic acid; 

8<7-(S>amino-5-aza-spiro[2.4]heptan-5-yl)- 1 -cyclopropyl-7-fluon>-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid hydrochloride; 

8-(7-(R^amino-5-aza-spiro[2.4]heptan-5-yI> 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 

quinolizine-3-carboxylic acid hydrochloride; 

8-(3-(l-amino-2,2^-trifluoroe^ 

oxo-quinolizine-3-carboxylic acid; 

8-(3-(S*MHS*)-amino-22,2-trifta^ 

methyl-4^xoKiuinolizine-3-carboxylic acid; 

8-(3-ammoxypyiTottdmylH 
carboxylic acid; 

8-(3-(R>aminoxypyrrolidiny^^^ 
carboxylic acid; 

8-(3-(S>aminoxypyrrolidinyl>- 1 -cyclopropyl-7-fluoro-4H-9-methyl^oxo-quinolizine-3- 
carboxylic acid; 

Moctahydropyrrolo[3^-b]pyr^^ 
quinolizine-3-carboxylic acid; 
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8-(fra^-3-amino-4-£luoroniethylpyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

8-(c^-3-amino^fluoromethylpyrrcKlin- 1 -y 1)- 1 -cyclopropyl-7-fluoro-4H-9-metfiy 1-4-oxo- 
quinolizine-3-carboxylic add; 
8-(8-amino-6-azaspiro[3.4]oct-6^ 
quinolizine-3-carboxylic acid; 

8-(2-aminomethyI-4-hydroxypyrroIidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyI-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-(R)-(aminomethyl)morpholin- 1-yl)- l-cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-(R)-(I^alanylamino)pipCTidiny])- 1 -cyclopropyl-7-fluoro4H-9-methyl-4-oxo 
quinolizine-3-carboxylic acid; 

8-(3-(5-aminooctahydroindol- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-(2-piperidyl)piperidin- 1 -yl)- 1 -cydopropyl-7-fluoro-4H-9-metty^ 
3-carboxylic acid; 

8^5-amino-decahydroisoquinolin--2-yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 

quinolizine-3-carboxylic arid; 

8-(2J-diazabicyclo[33.0]o^ 

quinolizine-3-carboxylic acid; 

8-(3J-diazabicyclo[33.0]oct^^ 

quinolizine-3-carboxylic acid; 

8-(3-carboxypyrrolidin- 1-yl)- l-cyclopropyl-7-fluoro-4H-9-methyl^xo^uinolizine-3- 
carboxylic acid; 

8-(3-(2^^-trifluoroethyl)aminopyrn)lidin-l-yl)-l-^ 
oxo-quinolizine-3-carboxylic acid; 

8-(3-(2-fluoroe%l)aminopyirolidin- 1 -yl)- 1 -cyclopropy I-7-fluoro-4H-9-methyl^-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-((2-fluoroethyl)aminomethyl)pynx)Udiii- 1 -yl)- l-cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

8-(3-(S)-(2-fluoroe%l)aminopyrrolidin- 1 -yl> 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8K3KR)-(2-fluoroethyl)aminopyn-oUdin-l-yl)-l-cyclopropy^ 
quinolizine-3-carboxylic acid; 

8-(3a-amino-octahydroisoindol-2-yl)- 1 -cyclopropyl-7-fluorc>-4H-9-methyl-4K)xo- 
quinolizine-3-carboxylic acid; 
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8-(6-amino-2-aza-spiro[3J]non-2-yI)-l^clopropyl-7-fluoro^H-9-methyl-^xo- 
quinolizine-3-carboxylic acid (Isomer (I)); 

8K3-amino-3-trifluoromethylpyTroUdin- l-yl)-l -cyclopiDpyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8<3-(S)-hydroxymethylazetidk-l-yl)-lK7clopropyl-7-fluoro^H-9-meA 
qiiinolizine-3-carboxylic acid ; 

8-(3-ammomethyl-3-trifluoromethyl-pyrroli<lui- 1 -yiy 1 -cyclopropyl-7-nuoro-4H-9-methyl- 
4-oxo-quinolizine-3-carboxylic acid; 

8KoctahydropynDlo[3.4<]pyrid-2-yl).l<yclopropyl-7-fluoro^H-9-me% 
quinolizine-3-carboxylic acid; 

8-(3-(cyclopropylamino)pym)ti^ 

quinolizine-3-carboxylic acid; 

8-(6-ammo-2-aza-spiro[3J]non-2-yl>^ 

quinolizine-3-carboxyIic acid (Isomer (II)); 

8<2J-diazabicyclo[33.0]oct-7-yl)-l^yclopropyl-7-fluoro^H-9-memyl-^oxo- 
quinolizine-3-carboxylic acid Isomer A; 

8K2J-diazabicyclo[33X)]c<s-7-ylH^ 
quinolizine-3-carboxyIic acid Isomer B; 
H3KRMhydroxyntethyl)pyrroUd^^ 
quinolizine-3-carboxylic acid; 
8WS)-(hydroxyme%l)pyiroUdM-l^^ 
quinolizine-3-carboxylic acid; 
8K2-(R>(hydroxymethyl)pynolid^ 
quinolizine-3-carboxylic acid; 
8-(2-(S)-(hydroxyniethyl)pyrrotiam^ 
quinoIizine-3-carboxylic acid; 
8-(2KR)-animonie%l-pyirott^ 
quinoIizine-3-carboxyIic acid; 

8K2-(S)-aitimomemyl-pyiroUdta-l-ylH^ 
quinolizine-3-carboxylic acid; 

8<3-(RMl-anim(>cyclopropyl)pyrroUd^^ 
quinolizine-3-carboxylic acid; 

8K3-(S)Kl-ammocyclopropyl)pyiToUdinyl)-l^yclopropyl-7-fluoro-9-memyl^ox 
quinolizine-3-carboxylic acid 

8-(Ml-ammo-l-cyclopropyl-memyl)^^ 

4H-quinolizine-3-carboxyUc acid 
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8-(3'(R)-(pyrrolidin-2-(S)-yl)pyrrolidiii- 1 -yl)- 1 -cydopropyl-7-fluoro-9-methyl-4-oxo^H- 
quinolizine-3-carboxylic acid; 

8-(3-(aminomethyl)azetidin-l-yl)-l-cyclopropyl-7-fluor<>-9-m 
3-carboxylic acid; 

(8-(3-amino-4-n^thyl-piperidin- 1 -yl)- 1 -cyclopropy l-7-fluoro-9-methyl-4-ox(>4H- 
quinolizine-3-carboxylic acid; and 

8-(3-(7-amino-5-azaspiro[2.4]hcptan-5-yI)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 

quinolizine-3-carboxylic acid; 

8^7-(S)-amino-5-aza-spiro[2.4]heptan-5^ 

quinolizine-3-carboxylic acid; 

8K7-(R)-amino-5-aza-spiro[2.4]he^ 

quinolizine-3-carboxylic acid; 

8-(rro/tf-3-(S)-amino-4-(R>*^ 

methyl-4-oxo-quinolizine-3-carboxylic acid; 

8<rra/w-3-(R)-amino-4-(S)-cyclopropylpyrrolidin- 1 -y I)- 1 -cyclopropyl-7-fluoro-4H-9- 
methyl-4-oxo-quinolizine-3-cartx)xylic acid; 

8-(rrans-3-(S)-amino^(R)-mcthylpyiT0lidin- 1 -yl)- 1 -cycIopropyl-7-fluoro-4H-9-methyI-4- 
oxo-quinolizine-3-carboxylic acid; 

8-(/ron5-3-(R>amino^(S)-methylpyrrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

8Kcw-3-(S)-amino^(S)Hyclopropylpyrrolidin- 1-yl)- 1 -cyclopropyl-7-fluoro-4H-9- 
methyl-4-oxo-quinolizine-3-carboxylic acid; 

8-(cw-3-(R)-amino-4-(R)-cyclopropylpyrrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9- 
methyl-4H3xo^uinolizine-3-carboxylic acid; 

8-(rra^-3-amino-4-ethylpyrroUdin- 1 -yl)- 1 -cydopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid diastereomer A; 

8-(rra^-3-amino-4-ethylpyrrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxyIic acid diastereomer B; 

8-{cis-3-amino-4-ethylpyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid diastereomer A; 

8-(c/5-3-amino-4-ethylpyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine- 3-carboxylic acid diastereomer B; 

8-(cw-3-(S)-amino-4-(S)-methylpyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; and 

8-(cw-3-(R)-amino-4-(R)-methylpyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methy 1-4- 
oxo-quinoIizine-3-carboxylic acid; 

as well as the pharmaceutical^ acceptable salts, esters and amides thereof. 
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Preferred among the above representative compounds of the invention arc the 
following: 

8-(3-(aminomethyl)pyrn)Udinyl>- 1 ^yclopropyl-7-fluoi^9-methyl-^oxo-4H-qiiinolizine- 
3-carboxyIic acid; 

8-(3(S>amino- 1 -pyrrolidiny I>- 1 ^clopropy l-7-fluoro«9-methyl^xo^HKjuinolizine-3- 
carboxylic acid; 

8-(3-amino- 1 -pyrrolidinyl)- 1 ^ycIopropyl-7-fluoro-9-methyl^xo^H^uinolizine-3- 
cartx)xylic acid; 

(3R, 1 S)-8-(3-( 1 -amino)propyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl^-oxo-4H- 
quinolizine-3-carboxylic acid; 
8K3^1-aminobutyl)pyirolidiny^ 
3-carboxylic acid; 

(3R,lS)-8-(3-(l-ammo-2-methoxye%l^ 
oxo-4H-quinolizine-3-carboxylic acid; 
l^:yclopropyl-7-fluoro-9-methyl-4-o^^ 
carboxylic acid; 

l^:yclopropyI-7-fluoro-9-methyl-^ 
3-carboxylic acid; 

l-cyc!opropyl-7-fluoro-9-methyl^ 
carboxylic acid; 

8-(3-(S>aminopiperidinyl)-l-cycIopropy 
carboxylic acid; 

l-cyclopropyl-8-(3-aza-6-anun^ 
oxo-4H-quinolizine-3-carboxyIic acid; 
l^yclopropyl-8-(6-amino-3-azab^ 
quinolizine-3-carboxylic acid; 

8- (( 1 R*^S*,6R*)-2-amino-8-azabicyclo[4.3.0]nonan-8-yl))- 1 -cyc!opropyl-7-fluoro-4H- 

9- methyl-4-oxoKjuinolizine-3-carboxylic acid; 

8- (( 1 R*^R*,6R*)-2-amino-8-azabicyclo[4.3.0]nonan-8-yl))- 1 -cyclopn>pyl-7-fluoro-4H- 

9- methyl-4^xoKjuinolizine-3-carboxylic acid; 

8-(3-(i-aminoethyl)pyrrolidinyl)- 1 <yclopropyl-7-fluoro-4H-9-methyl-4^xoHiuinoli2ine- 
3-carboxylic acid; 

(8-(3-( 1 -amino- 1 -methylethyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluom-9-methyl-4-oxo-4H- 
quinoIizine-3-carboxylic acid; 

(3R,1 S>8-(3-( 1 -(N-methyl)amino)propyl)pyrroIidinyl)- 1 <yclopropyl-7-fluoro-9-methyl- 
4^xo-4H-quinolizine-3-carboxylic acid; 
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8-(3-aminopiperidiny 1)- 1 ^clopropy l-7-fluoro^H-9-niethy l^oxo^uinolizine-3- 
carboxylic acid; 

8-(3-( 1 -aminocyclopropyl)pyrrolidinyl>- 1 -cyclopropyl-7-£luoro9-methyl-4-oxo«4H- 

quinolizine-3-carboxylic acid; 

(3SJR>H3-(l-ammoe%l)pyro^ 

quinolizine^3-carboxylic acid; 

(3R^S>8-(3-(l-aminoethyl)pym)^^ 

quinolizine-3-carboxylic acid; 

(3R,lR)-8KHl-ammoe%^ 

quinolizine-3-carboxylic acid; 

l^clopiopyl-8-(S,S-2,8-diaza-8-^^^ 

quinolizine-3-carboxylic acid; 

l^ydopropyl-S-^R^S-di^ 

quinolizine-3-carboxylic acid; 

1 -cyclopropyl-8-( 1 -amino-3-aza-bicyclo[3. 1 .0]hexan-3-yl)-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-amino-3-fiuoromethyl- 1 -pyrrolidinyl)- 1 ^lopropyl-7-fluoro-4H-9-methyl-4-ox(> 
quinolizine-3-carboxylic acid; 

8^rnony-3-amino^fluoromethylpyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluon>4H-9-methyI-4- 
oxo-quinoliziiie-3-carboxylic acid; 
8-(cw-3-amino-4-fluoro^ 
quinolizine-3-carboxylic acid; 

8-(3-(S)-(2-fluoroethy I)aminopyrrolidin- 1 -yl}- 1 -cyclopropyl-7-fluoro-4H-9-methyI-4-oxcH 
quinoIizine-3-carboxylic acid; 

8K3»(R>(2-fluoroethyl)aminopyirolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8K3-(R>(hydroxymethyl)pyiToUdin-l-yl>l^ycloprop^ 
quinolizine-3-carboxylic acid; 

8-(2-(R>aminomethy 1-pyrrolidin- 1 -yl)- 1 -cydopropyl-7-fluoro-4H-9-methy 1-4-0X0- 
quinoIizine-3-caiboxylic acid; 

(8-(3-amino-4-methyl-piperidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8-(3-(7-amino-5-azaspiro[2.4] heptan-5-yl>- 1 -cyclopropy l-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8^7-(S>amino-5-aza-spiro[2.4]heptan-5-yl)- 1 -cyclopropy l-7-fluoro-4H-9^methyl-4-oxo- 
quinolizine-3-carboxylic acid; 
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8^7-(R)-amino-5-aza-spko[2.4]heptan-5-ylH 
qirinolizine-3-carboxylic acid; 

8-(*rortJ-3^S>amin(>^^ 
methyl-4^xoKiuinoIizine-3-carboxylic acid; 
8^fr^-3-(R)-amino^(S)^ 
methyl-4K)xo-quinolizine-3-carboxylic acid; 
8-(ta2nr-3-(S)-amino-4^ 
oxo-quinolizine-3-carboxylic acid; 
8-(*ra**-3-(RHmino^(S)-^^ 
oxo-quinolizine-3-carboxylic acid; 
8Kctf-3KS)-amino^(S)^clopropyty^ 
metfiyl-4H3xoK}uinolizine-3-carboxylic acid; 
8^c«-3-(R)-aimno-4^)^ 
methyl-4^x(M}iiinolizine-3-cartx)xyiic acid; 
8^mz/ty-3-amino^%lpyro^ 
quinolizine-3-carboxylic acid diastereomer A; 
8-(mi^-3-amino^thyIpyiroUdin-l-yl)-lK:ycIopro^ 
quinolizine-3-carboxylic acid diastereomer B; 
8-(cu-3-an^o-4^ylpyrro^ 
quinolizine-3-carboxylic acid diastereomer A; 
8-(c«-3-amino^ethylpyrrodin-l^ 
quinolizine-3-carboxyIic acid diastereomer B; 
8-(cw-3-(S)-amino^(S)-methylpyrrodin^ 
oxo-quinolizine-3-carboxylic acid; and 
8-(ro-3-(R)-amino^(R^^ 
oxo-quinolizine-3-carboxylic acid; 

as well as the pharmaceuticaUy acceptable salts, esters and amides thereof. 

Especially preferred among the representative compounds of the present invention 
are the following: 

8^3(S>ammo-l-pyrroUd^ 
carboxylic acid; 

8^3-ammo~l-pyrroli^ 
carboxylic acid; 
(3R,lS>8-(3-(l-anuno-2-me* 
oxo-4H-quinolizine-3-carboxylic acid; 
(8K3-(l-amino-I-methy^ 
quinoliane-3-carboxylic acid; 
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8-(3-(l-aminocyclopropyl)pyiroti^ 
quinolizine-3-carboxylic acid; 
(3R*lS>8-(3-(l-aminoethyl)pyiroU^ 
quinolizine-3-carboxyiic acid; 
l<yclopropyl-8-(S,S-2,8-diaza-8-b^^^ 
quinolizine-3-carboxylic acid; 
l^yclopropyl-8-(R,R-2,8-diaza-8-M^^ 
quinolizine-3-carboxylic acid; 
l^yclopropyl-8-(l-amino-3-a^ 
quinolizine-3-carboxyIic acid; 

8-(3-amino-3-fluoromethyl- 1 -pyrrolidinyl)- 1 -cyclopropyl-7-fluoro4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8<^ans-3-amino^fluoromethylpynt)din- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

8-(m-3-amino-^fluoromethylpyrrodin- 1 -yl)- 1 -cyclopropy l-7-fluoro-4H-9-methy 1-4-oxo- 
quinolizine-3-carboxylic acid; 

8K3-(S)-(2-fluoroethyl)aminopyrrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methy 1-4-oxo- 
quinolizine-3-carboxylic acid; 

8^3-(R^(2-fluoroethyl)aminopyirolidin- 1 -yl)- 1 -cyclopropyI-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-(R)-(hydroxymethyl)pyrrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 

quinolizine-3-carboxylic acid; 

8-(2-(R)-aminomethyl-pyrro^ 

quinolizine-3-carboxylic acid; 

(8^3-amino-4-niethyl-pip^ 

quinolizine-3-carboxylic acid; 

8-(3-(7-amino-5-azaspiro[2.4]hq)tan-5-yl)- 1 -cyclopropyI-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8-(7-(S)-amino-5-aza-spiro[2.4]heptan-5-yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyI-4-oxo- 

quinolizine-3-carboxyIic acid; 

8-(7-(R)-amino-5-aza-spiro[2.4]^ 

quinolizine-3-carboxylic acid; 

8-(*rans-3-(S)-amino-4-(R)-c^^^ 

methyl-4-oxo-quinolizine-3-carboxyIic acid; 

8-(/ro^-3-(R)-amino-4-(SHyclopropylpyrrolidin- 1 -yl)- 1 -cyclopropy l-7-fluoro-4H-9- 
methyl-4-oxoHquinolizine-3-carboxylic acid; 
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8-(rrony-3-(S)-amino^(R)-methylpyrrolidin- 1 -yl)- 1 ^yclopropy l-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-cartx>xylic acid; 

8-(rrom-3-(R)-amincH4-(S)-methylpyiTolidin- 1 -y I)- 1 -cydopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

8K^-3-(S)-amino^(S)H;yclopropylpyrrolidin« 1 -yl)- 1 -cyclopropyl-7-£luoro4H-9- 
methyl-4K)xoHquinolizine-3-carboxylic acid; 

8-(cw-3-(R)-amincH4-(R)-cydopro^ 1 -yl)- 1 -cycIopropyl-7-fluoro-4H-9- 

methyl-4-oxc>-quinolizine-3-carboxylic acid; 
8-(fra*j-3-amino-4-e%lpyro 
quinolizine-3-carboxylic acid diastereomer A; 

8-(rra^-3-amino-4^ylpyiToUdiii- 1 -yl)- 1 -cyclopropyl-7-fluorc>4H-9-methyl-4-oxo- 
qiiinolizine-3-carboxylic acid diastereomer B; 

8Kc£y-3-amino-4-ethylpyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid diastereomer A; 
8Kcw-3-amino-4^ylpyi^^ 
quinolizine-3-carboxylic acid diastereomer B; 

8-(cw-3-(S)-amino-4^S)-methylpyTTodin-l-yl)-l< 
oxo-quinolizine-3-carboxylic acid; and 

8Km-3-(R)-amino^(R>^ 
oxo-quinolizine-3-carboxylic acid; 

as well as the pharmaceutical^ acceptable salts, esters and amides thereof. 

It will be observed above and elsewhere in the disclosure that numerous 
asymmetric centers may exist in the.compounds of the present invention which will be 
found in the R or S configurations. Except where otherwise noted, the present invention 
contemplates the various stereoisomers and mixtures thereof. 

A number of defined terms are used herein to designate particular elements of the 
present invention. When so used, the following meanings are intended: 

The term "alkanoyi of from one to eight carbons" refers to a radical of the formula 
-CXOJR 1 ^ where R*5 i s hydrogen or an alkyl radical of from one to eight carbon atoms 
including, but not limited to, acetyl and pivaloyl. 

The term "alkyl" refers to saturated, straight- or branched-chain hydrocarbon 
radicals containing between one and ten carbon atoms including, but not limited to, methyl, 
ethyl, propyl, isopropyl, n-butyl, terr-butyl and neopentyl. 

The terms "alpha-amino acid" and "polypeptide residue" refer, respectively, to a 
single amino acid and two to five amino acids each joined by amide (peptide) bonds. The 
amino acids may be any of the naturaUy-occuning amino acids such as valine, 
phenylalanine and glycine or synthetic alpha-amino acids such as cyclohexylalanine, and 
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further may be in either the L or D configuration or a mixture of the two isomers. 
Preferably, amino acid substituents are optically active and have the L configuration. 

The term "amino(loweralkyl) M refers to a loweralkyl radical having appended 
thereto at least one amino substituent which in turn is optionally substituted with one or two 
5 loweralkyl radicals or an alpha-amino acid or polypeptide residue. Examples of 

amino(loweralkyl) groups include aminoethyl, aminomethyl and N,N-dimethylaminoethyl. 

The term "aminooxy" refers to an amino group, optionally substituted once or 
twice with loweralkyl or halo(loweralkyl), which is appended to the rest of the molecule via 
an oxygen atom; (e.g. -O-NR'R" wherein R' and R" are hydrogen, loweralkyl or 
10 halofloweralkyl). 

The term "aminothioloweralkoxy" refers to a thioloweralkoxy radical having 
appended thereto an amino group, as for example aminothiomethoxy and 
2-aminothioethoxy. 

The term "aromatic group" refers to a C6-to-C10 cyclic radical which is aromatic 
15 according to Huckel's rule. Examples of aromatic groups include carbocyclic aromatic 
radicals such as phenyl and naphthyl as well as nitrogen-containing aromatic heterocyclic 
radicals, defined below. 

The term "aryl(loweralkyl)" refers to a loweralkyl radical having appended thereto 
an aromatic hydrocarbon group, as for example benzyl and phenylethyl. 
20 The term "aryI(loweralkyl)amino" refers to an amino radical having appended 

thereto an arylfloweralkyl) group. Examples of aryl(loweralkyl)amino groups include 
benzylamino and phenylethylamino. 

The term "arylGoweralkyl)oxy" refers to an aryl(loweralkyl) radical which is 
joined to the rest of the molecule via an ether linkage (i ,e., through an oxygen atom). 
25 Examples of arylGoweralkyl)oxy radicals include benzyloxy and phenylethyloxy. 

The torn "aryloxy" refers to an aromatic hydrocarbon radical which is joined to 
the rest of the molecule via an ether linkage (i.e., through an oxygen atom), as for example 
phenoxy. 

The term "bicycloalkyl" refers to a radical comprising a bridged, saturated or 
30 unsaturated hydrocarbon ring system having between five and nine carbon atoms in which 
two non-adjacent carbon atoms of a first ring are linked by an alkylene bridge of between 
one and three additional carbon atoms, the bicycloalkyl radical being optionally substituted 
with between one and three additional radicals selected from among aryl(loweralkyl), 
alkoxycarbonyl, loweralkyl, halo(loweralkyl), amino(loweralkyl), hydroxy-substituted 
35 loweralkyl, hydroxy, loweralkoxy, halogen, and amino, (loweralkyl)amino or 

alkanoylamino of from one to eight carbon atoms in which the amino group may be further 
substituted with alkanoyl of from one to eight carbons, an alpha-amino acid or a 
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polypeptide. Examples of bicycloalkyl radicals include, but are not limited to, norbornyl, 
bicylo[2.2.1]hept-2-enyl and bicyclo[l.l.l]pentanyl. 

The term "bicyclic nitrogen-containing heterocyclic group" refers to a radical 
comprising a bicyclic ring system in which the the lings are of the (a) fused, (b) bridged or 
5 (c) spiro form. Fused-ring bicyclic nitrogen-containing heterocyclic groups are those in 
which a first nitrogen-containing heterocycle or aromatic heterocycle has fused to it a 
second saturated or unsaturated carbocyclic or heterocyclic ring of between three and six 
atoms of which zero, one or two are heteratoms selected from S, O, and N. Both the first 
and the second ring may be optionally substituted with between one and three additional 

10 radicals A 2 independently selected from among loweralkyl, halo(loweralkyl), hydroxy- 
substituted loweralkyl, hydroxy, halogen, amino(loweralkyl), alkanoylamino of from one 
to eight carbons, phenyl and -NR 17 r!8 where R 17 and R 1 8 are independently hydrogen 
or loweralkyl or, when one is hydrogen, the other is an alpha-amino acid or a polypeptide 
residue. Examples of fused-ring bicyclic nitrogen-containing heterocyclic radicals are those 

15 having 5:3, 5:4, 5:5, 5:6 and 6:5 ring systems and include, but are not limited to, radicals 
of die formulae 



Bridged-ring bicyclic nitrogen-containing heterocyclic groups are those selected 
the formulae 




20 




and 




and 
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and unsaturated derivatives thereof, where j and k are independently one, two or three, and 
A 1 is a carbon atom or a heteroatom selected from S, O and N, optionally substituted at any 
position with between one and three additional radicals A 2 is as previously defined. 

Spiro-ring bicyclic nitrogen-containing heterocyclic groups are those in which a 
5 first nitrogen-containing heterocycle or aromatic heterocycle to which is joined, by a single 
shared carbon atom, a second carbocyclic or heterocyclic ring of between three and six 
atoms of which zero, one or two are heteratoms selected from S, O, and N. Either the first 
or the second ring may be substituted with between one and three additional radicals A 2 , 
where A 2 is as previously defined. Examples of spiro-ring bicyclic nitrogen-containing 
10 heterocyclic radicals include, but are not limited to, those having the formulae 




The term "cyclic ether" refers to a 4- to 6-membered monocyclic hydrocarbon 
radical containing an oxygen ring atom and joined to the rest of the molecule via any of the 
carbon atoms including, but not limited to, oxetane. 

15 The term "cycloalkenyl of from four to eight carbons" refers to a mono- 

unsaturated monocyclic hydrocarbon radical having from four to eight carbon atoms in the 
ring, including, but not limited to, cyclobutenyl, cyclopentenyl, cyclohexenyl and 
cycloheptenyl, and optionally substituted with between one and three additional radicals 
selected from among aryl(loweralkyl), alkoxycarbonyl, loweralkyl, halo(loweralkyl), 

20 amino(loweralkyl), hydroxy-substituted loweralkyl, hydroxy, loweralkoxy, halogen, 
amino, loweralkylamino, and amino, Qoweralkyl)amino or alkanoylamino of from one to 
eight carbon atoms in which die amino group may be further substituted with alkanoyl of 
from one to eight carbons, an alpha-amino acid or a polypeptide. 

The term "cycloalkyl of from three to eight carbons" refers to a saturated 

25 monocyclic hydrocarbon radical having from three to eight carbon atoms in the ring and 
optionally substituted with between one and three additional radicals selected from among 
arylOoweralkyl), alkoxycarbonyl, loweralkyl, halo(loweralkyl), amino(loweralkyl), 
hydroxy-substituted loweralkyl, hydroxy, loweralkoxy, halogen, and amino, 
(loweralkyl)amino or alkanoylamino of from one to eight carbon atoms in which the amino 

30 group may be further substituted with alkanoyl of from one to eight carbons, an alpha- 
amino acid or a polypeptide. Examples of cycloalkyl radicals include, but are not limited 
to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 1-fluoro-cyclopropyl, 
2-fluorocyclopropyl and 2-aminocyclopropyl. 



-27- 



WO 96/39407 



PCT/US96/08991 



The torn "cycloalkyl(amino)" refers to an amino group substituted with at least 
one cycloalkyl group, typically having from three to eight carbons. 

The term "cycloalkylOoweralkyl)" refers to a loweralkyl radical having appended 
thereto a cycloalkyl radical of from three to eight carbon atoms, which cycloalkyl radical 
may be optionally substituted as described above. 

The term "fused" as used herein refers to two cyclic groups having two adjacent 
ring atoms in common. 

The terms "halo" and "halogen" refer to a monovalent radical selected from 
among chloro (C3), bromo (Br), fluoro (F) and iodo (I). 

The term "haloQoweralkyl)" refers to a loweralkyl radical having appended 
thereto between one and three halogen atoms. Examples of haloQoweralkyl) radicals 
include fluoromethyl, trifluoromethyl, 1-fluoroethyl, 2-fluoroethyl and 1,2-difluoroethyl. 

The term "haloQoweralkyl)amino refers to an amino group substituted with at 
least one haloGoweralkyl) group. 

The term "haloGoweralkyI)aminoQoweralkyl)" refers to an amino(loweralkyl) 
radical having appended thereto a haloQoweralkyl) group, as for example 
2-fluoroethylaminomethyL 

The term "halo-substituted nitrogen-containing aromatic heterocycle" refers to a 
nitrogen-containing aromatic heterocycle radical having appended thereto between one and 
three halogen atoms including, but not limited to, 5-fluoro-2-pyrimidyl. 

The term "hydroxy-substituted loweralkyl" refers to a loweralkyl radical having 
appended thereto between one and three hydroxyl groups, as for example hydroxymethyl 
and 2-hydroxyethyl. 

The term "hydroxy-substituted Goweralkyl)amino" refers to a (lowexalkyl)amino 
radical having appended thereto between one and three hydroxyl groups, as for example 
hydroxymethylamino and 2-hydroxyethylamino. 

The term "imino" refers to a divalent radical of the formula =N-OH. 

The term "loweralkenyl" refers to a straight- or branched-chain hydrocarbon 
radical containing between two and six carbon atoms and possessing at least one carbon- 
carbon double bond. Examples of loweralkenyl radicals include vinyl, allyl, 2- or 3- 
butenyl, 2-3- or 4-pentenyI, 2-,3-,4- or 5-hexenyl and isomeric forms thereof. 

The term "Ioweralkoxy" refers to a loweralkyl radical which is appended to the 
rest of the molecule via an ether linkage (U. 9 through an oxygen atom), as for example 
methoxy, ethoxy, propoxy, terr-butoxy, pentyloxy, hexyloxy, isomeric forms thereof and 
the like. 
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The term "loweralkoxycarbonyl" refers to a radical of the formula QOJR 25 
wherein R 25 is a loweralkoxy group, as for example ethoxycarbonyl and 
methoxycaibonyl. 

The term ,,M lowCTalkoxyGowe^alkoxy)(lowe^alkyl) ,, refers to a 
5 loweralkoxyfloweraUkyl) radical having appended thereto a loweralkoxy group, as for 
example methoxymethoxymethyl and ethoxymethoxymethyl 

The term "loweralkoxyfloweralkyl)" refers to a loweralkyl radical having 
appended thereto a loweralkoxy group and optionally substituted with an additional amino 
radical, as for example methoxyethyl, ethoxymethyl and l-amino-2-methoxyethyl. 
10 The term "loweralkyl" refers to an alkyl radical containing one to six carbon 

atoms including, but not limited to, methyl, ethyl, propyl, isopropyi, /i-butyl, rm-butyl and 
neopentyl. 

The term M (loweralkyl)amino" refers to an amino radical substituted with between 
one and three loweralkyl radicals including, but not limited to, methylamino, ethylamino, 

15 dimethylamino, propylamino and ethylmethylamino. 

The tern "loweralkynyl" refers to a straight- or branched-chain hydrocarbon 
radical containing between two and six carbon atoms and possessing at least one carbon- 
carbon triple bond Examples of loweralkynyl radicals include ethynyl, 2-hexyn-l-yl, 3,3- 
dimethyl- 1 -butyn- 1 -yl and 3-methylbutyn-3-yl. 

20 The term "nitrogen-containing aromatic heterocycle" refers to a monocyclic 

aromatic radical having from five to seven ring atoms of which one ring atom is nitrogen; 
zero, one or two ring atoms are additional heteroatoms independently selected from S, O 
and N; and the remaining ring atoms are carbon, the radical being joined to the rest of die 
molecule via any of the ring atoms. Examples of nitrogen-containing aromatic heterocycles 

25 include pyridine, pyrazine, pyrimidine, pyrrole, pyrazole, imidazole, thiazole, oxazole, 
isooxazole, thiadiazole, oxadiazole and substituted derivatives thereof. 

The term "nitrogen-containing heterocycle" refers to a saturated or unsaturated 
monocyclic ring system radical having from four to seven ring atoms of which one is 
nitrogen; zero, one or two are additional heteroatoms independently selected from S, O and 

30 N; and the remainder are carbon, the radical being joined to the rest of the molecule via any 
of the ring atoms and being optionally substituted, either on a nitrogen or a carbon atom, by 
an additional radical selected from among aryl(loweralkyl), alkoxycarbonyl, loweralkyl, 
halo(loweralkyl), amino(loweralkyl), hydroxy-substituted loweralkyl, hydroxy, 
loweralkoxy, halogen, amino, loweralkylamino, and amino, floweralkyl)amino or 

35 alkanoylamino of from one to eight carbon atoms in which the amino group may be further 
substituted with alkanoyl of from one to eight carbons, an alpha-amino acid or a 
polypeptide. Examples of nitrogen-containing heterocycles include pyrrolidine, 
dihydropyrrole, isooxazolidine, oxazolidine, tetrhydropyridine, piperidine, piperazine, 
morpholine, thiomoipholine, aziridine and azetidine. 
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The term "pharmaceuticaUy acceptable cation" refers to a positively-charged 
inorganic or organic ion that is generally considered suitable for human consumption. 
Examples of pharmaceuticaUy acceptable cations are hydrogen, alkali metal (lithium, 
sodium and potassium), magnesium, calcium, ferrous, ferric, ammonium, 
5 alkylammonium, dialkylammonium, trialkylammonium, tetraalkylammonium, 

diethanolammmonium, triethanolammonium, and guanidinium ions, and proton ated forms 
of lysine, procaine and choline. Cations may be interchanged by methods known in the 
art, such as ion exchange. Where compounds of the present invention are prepared in the 
carboxylic acid form (that is, where R4 is hydrogen) addition of a base form of the cation, 

10 (such as a hydroxide or a free amine) will yield the appropriate cationic form. 

By "pharmaceuticaUy acceptable salts, esters and amides", as of the compounds 
of formula I, is meant those carboxylate salts, amino acid addition salts, esters and amides 
which are, within the scope of sound medical judgement, suitable for use in contact with 
the tissues of humans and lower animals without undue toxicity, irritation, aUergic 

15 response and the like, commensurate with a reasonable benefit/risk ratio, and effective for 
their intended use, as weU as the zwitterionic forms thereof. 

PharmaceuticaUy acceptable salts are weU known in the art For example, S. M 
Berge, et at. describe pharmaceuticaUy acceptable salts in detaU in J. Pharmaceutical 
Sciences. 66:1-19 (1977). Examples of pharmaceuticaUy acceptable, nontoxic acid 

20 addition salts are salts of an amino group formed with inorganic acids such as hydrochloric 
acid, hydrobromic acid, phosphoric acid, sulfuric acid and perchloric acid or with organic 
acids such as acetic acid, oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid or 
malonic acid or by using other methods used in the art such as ion exchange. Other 
pharmaceuticaUy acceptable salts include nitrate, bisulfate, borate, formate, butyrate, 

25 valerate, 3-phenylpropionate, camphorate, adipate, benzoate, oleate, palmitate, stearate, 
laurate, lactate, fumarate, ascorbate, aspartate, nicotinate, p-toluenesulfonate, 
camphorsulfonate, methanesulfonate, 2-hydroxyethanesulfonate, gluconate, 
glucoheptonate, lactobionate, glycerophosphate, pectinate, lauryl sulfate and the like or 
metal salts such as sodium, potassium, magnesium or calcium salts or amino salts such as 

30 ammonium, triethylamine salts and the like, aU of which may be prepared according to 
conventional methods. 

Examples of pharmaceuticaUy acceptable, non-toxic esters of the present 
invention include Cl-to-C6 alkyl esters and C5-to-C7 cycloalkyl esters, although Cl-to-C4 
alkyl esters are preferred. Esters of the compounds of formula I may be prepared 

35 according to conventional methods. 

Examples of pharmaceuticaUy acceptable, non-toxic amides of the present 
invention include amides derived from ammonia, primary Cl-to-C6 alkyl amines and 
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secondary Cl-to-C6 dialkyl amines. In the case of secondary amines, the amine may also 
be in the form of a 5- or 6-membered heterocycle containing one nitrogen atom. Amides 
derived from ammonia, Cl-to-C3 alkyl primary amides and Cl-to-C2 dialkyl secondary 
amides are preferred. Amides of the compounds of formula I may be prepared according to 
5 conventional methods. It is intended that amides of the present invention include amino 
acid and peptide derivatives of the compounds of formula I as well. 

As used herein, the term "pharmaceutically acceptable carrier" means a non-toxic, 
inert solid, semi-solid or liquid filler, diluent, encapsulating material or formulation 
auxiliary of any type. Some examples of the materials that can serve as pharmaceutically 

10 acceptable carriers are sugars, such as lactose, glucose and sucrose; starches such as corn 
starch and potato starch; cellulose and its derivatives such as sodium carboxymethyl 
cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; talc; 
excipients such as cocoa butter and suppository waxes; oils such as peanut oil, cottonseed 
oil, safflower oil, sesame oil, olive oil, corn oil and soybean oil; glycols, such as propylene 

15 glycol; polyols such as glycerin, sorbitol, mannitol and polyethylene glycol; esters such as 
ethyl oleate and ethyl laurate; agar, buffering agents such as magnesium hydroxide and 
aluminum hydroxide; alginic acid; pyrogen-free water, isotonic saline; Ringer's solution; 
ethyl alcohol and phosphate buffer solutions, as well as other non-toxic compatible 
substances used in pharmaceutical formulations. Wetting agents, emulsifiers and lubricants 

20 such as sodium lauryl sulfate and magnesium stearate, as well as coloring agents, releasing 
agents, coating agents, sweetening, flavoring and perfuming agents, and preservatives can 
also be present in the composition, according to the judgement of the formulator. 

The term "prodrug", as of the compounds of formula I, refers to derivative 
compounds that are rapidly transformed in vivo to yield the parent compound of the 

25 formula I, as for example by hydrolysis in blood. T. Higuchi and V. Stella provide a 
thorough discussion of the prodrug concept in "Pro-drugs as Novel Delivery Systems", 
Vol 14 of the A.QS. Symposium Series, American Chemical Society (1975). Examples 
of esters useful as prodrugs for compounds containing carboxyl groups can be found on 
pages 14-21 of "Bioreversible Carriers in Drug Design: Theory and Application", edited 

30 by E.B. Roche, Pergamon Press:New York (1987). It is intended that these references, 
and any others cited throughout this specification, are incorporated herein by reference. 

The term "prodrug ester group" refers to any of several ester-forming groups that 
are hydrolyzed under physiological conditions. Examples of prodrug ester groups include 
pivoyloxymethyl, acetoxymethyl, phthalidyl, indanyl and methoxymethyl, as well as other 

35 such groups known in the art, including a (5-]^2-oxo-13-dioxolen-4-yl)methyl group. 
Other examples of prodrug ester groups can be found in the book "Pro-drugs as Novel 
Delivery Systems", by Higuchi and Stella, cited above. 
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The term "protecting group" is weU-known in the art and refers to substituents on 
functional groups of compounds undergoing chemical nWormation which prevent 
undesired reactions and degradations during a synthesis; see, for example, TJJ. Greene, 
"Protective Groups in Organic Synthesis", John Wiley & Sons, New York (1981). 

The term "substituted phenyl" refers to a benzene ring having between one and 
five non-hydrogen substituents, each independently selected from among halogen, 
hydroxy, loweralkoxy, loweralkyl, hydroxy-substituted loweralkyl, amino, 
OoweralkyDamino, arnino(Iowemlkyl) and nitrogen^ontaining heterocycle.' Examples of 
substituted phenyl radicals include 2-fluorophenyl, 4-fluorophenyl and 2,4-difluorophenyl. 

The term "thioloweralkoxy" refers to a radical of the formula -SR35 where R 35 is 
a loweralkyl group including, but not limited to, thiomethoxy and thioethoxy. 

The term "thioloweralkoxyOoweralkyl)" refers to a loweralkyl radical having 
appended thereto a thioloweralkoxy group including, but not limited to, thiomethoxymethyl 
and thiomethoxyethyl. 

According to the methods of treatment of the present invention, the compounds of 
the invention may be administered alone or in combination or in concurrent therapy with 
other agents. When utilizing the compounds of the present invention for antimicrobial 
therapy, the specific merapeutically effective dose level for any particular patient will 
depend upon a variety of factors including the disorder being treated and the severity of the 
disorder, activity of the particular compound used; the specific composition employed- the 
age, body weight, general health, sex and diet of the patient; the time of administration, 
route of administration, and rate of excretion of the specific compound employed; the 
duration of the treatment; drugs used in combination or coincidently with the specific 
compound employed; and like factors well known in the medical arts. 

The total daily dose of the compounds of this invention administered to a host in 
single or in divided doses can be in amounts, as for example from 0. 1 to 200 mg/kg body 
weight or more usually from 0.25 to 100 mg/kg body weight Single dose compositions 
may contain such amounts or submultiples thereof as make up the daily dose. 

According to the pharmaceutical compositions of the present invention, the 
compounds of the invention may be adrninistered orally, parenterally, by inhalation spray 
rectally, or topically in unit dosage fbrmulations containing conventional nontoxic 
pharmaceutical^ acceptable carriers, adjuvants, diluents and/or vehicles as desired. The 
term "parenteral" as used herein includes subcutaneous injections, intravenous, 
intramuscular, intrastemal injection or infusion techniques. 

Injectable preparations, as for example sterile injectable aqueous or oleaginous 
suspensions, may be formulated according to the known art using suitable dispersing or 
wetting agents and suspending agents. The sterile injectable preparation may also be a 
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sterile injectable solution or suspension in a nontoxic parenterally acceptable diluent or 
solvent, as for example as a solution in 1 ,3-butanediol. Among the acceptable vehicles and 
solvents that may be employed are water. Ringer's solution, U.S.P. and isotonic sodium 
chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent 
5 or suspending medium. For this purpose any bland fixed oil can be employed including 
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid are used in the 
preparation of injectables. 

In order to prolong the effect of a drug, it is often desirable to slow the absorption 
of a drug from subcutaneous or intramuscular injection. The most common way to 

10 accomplish this is to inject a suspension of crystalline or amorphous material with poor 
water solubility The rate of absorption of the drug becomes dependent on the rate of 
dissolution of the drug which is, in turn, dependent on the physical state of the drug, for 
example, the crystal size and the crystalline form. Another approach to delaying absorption 
of a drug is to administer the drug as a solution or suspension in oil. Injectable depot 

15 forms can also be made by forming microcapsule matrices of drugs and biodegradable 
polymers such as polylactide-polyglycolide. Depending on the ratio of drug to polymer 
and the composition of the polymer, the rate of drug release can be controlled. Examples 
of other biodegradable polymers include poly-orthoesters and polyanhydrides. Depot 
injectables can also be made by entrapping the drug in liposomes or microemulsions which 

20 are compatible with body tissues. 

Suppositories for rectal or vaginal administration of the drug can be prepared by 
mixing the drug with a suitable nonirritating excipient such as cocoa butter and 
polyethylene glycol which are solid at ordinary temperature but will melt in the rectum or in 
the vagina and release the drug. 

25 Solid dosage forms for oral administration may include capsules, tablets, pills, 

powders, prills and granules. In such solid dosage forms the active compound may be 
admixed with at least one inert diluent such as sucrose, lactose or starch. Such dosage 
forms may also comprise, as is normal practice, additional substances other than inert 
diluents, e.g., tableting lubricants and other tableting aids such as magnesium stearate and 

30 microcrystalline cellulose. In die case of capsules, tablets and pills, the dosage forms may 
also comprise buffering agents. Tablets and pills can additionally be prepared with enteric 
coatings and other release-controlling coatings. 

liquid dosage forms for oral administration may include pharmaceutical^ 
acceptable emulsions, microemulsions, solutions, suspensions, syrups and elixirs 

35 containing inert diluents commonly used in the art such as water. Such compositions may 
also comprise adjuvants, such as wetting agents; emulsifying and suspending agents; and 
sweetening, flavoring and perfuming agents. 
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If desired, die compounds of the present invention can be incorporated into slow 
release or targeted delivery systems such as polymer matrices, liposomes and 
microspheres. They may be sterilized, for example, by filtration through a bacteria- 
retaining filter, or by incorporating sterilizing agents in die form of sterile solid 
5 compositions which can dissolve in sterile water, or some other sterile injectable medium 
immediately before use. 

The active compounds can also be in micro-encapsulated form with one or more 
excipients as noted above. 

Dosage forms for topical or transdermal administration of a compound of this 

10 invention further include ointments, pastes, creams, lotions, gels, powders, solutions, 
sprays, inhalants or patches. The active component is admixed undo- sterile conditions 
with a pharmaceutical^ acceptable carrier and any needed preservatives or buffers as may 
be required. Ophthalmic formulations, ear drops, eye ointments, powders and solutions 
are also contemplated as being within the scope of this invention. 

15 The ointments, pastes, creams and gels may contain, in addition to an active 

compound of this invention, excipients such as animal and vegetable fats, oils, waxes, 
paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones, 
bentonites, silicic acid, talc and zinc oxide, or mixtures thereof. 

Powders and sprays can contain, in addition to the compounds of this invention, 

20 excipients such as lactose, talc, silicic acid, aluminum hydroxide, calcium silicates and 
polyamide powder, or mixtures of these substances. Sprays can additionally contain 
customary propellants such as chlorofluorohydrocarbons or substitutes therefor. 

Transdermal patches have the added advantage of providing controlled delivery of 
a compound to the body. Such dosage forms can be made by dissolving or dispersing the 

25 compound in the proper medium. Absorption enhancers can also be used to increase the 
flux of the compound across the skin. The rate can be controlled by either providing a rate 
controlling membrane or by dispersing the compound in a polymer matrix or gel. 

A further possibility for delivery and/or utilization of the compounds of the 
present invention is by chemical conjugation of the compounds with other antibacterials 

30 such as beta-lactams. Similar dual-action conjugates (between beta-lactams and 

quinolones) are proposed in the published European patent application No. 597 303 of 
Dax, et al (published on May 1 8, 1994) and the published international patent application 
No. PCT/US92/08246 of White, et al. (Publication No. WO 93/07154, published on April 
15, 1993). In the manner suggested by these references, a carbon-nitrogen bond or other 

35 covalent link may be formed between, for example, either an amino substituent at the C-8 
position or a carboxylic acid group at the C-3 position of a compound of the present 
invention, and an alkyl or other group of a beta-lactam. 
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In general, the compounds of the present invention are synthesized according to 
reaction Schemes I through XVm presented below, in which R 1 through Rl6, a, X, Y 
and Z correspond to the groups defined in connection with formula (I), R is a loweralkyl 
group, X is a halogen atom, P is a protecting group and L is a suitable leaving group, as 

5 for example a halogen atom. 

Certain abbreviations are used repeatedly in the specification which follows. 
These include: BOC for t-butoxycarbonyl; (BOQ2 for di-t-butyl dicarbonate; CBZ for 
benzyloxy-carbonyl; DMF for dimethyl formamide; DMSO for dimethyl sulfoxide; HRMS 
for high resolution mass spectroscopy; LAH for lithium aluminum hydride; LDA for 

10 lithium diethyl amide; RaNi for Raney Nickel; and THF for tetrahydrofuran. 

For the preparation of the compounds of formula (I) which are alpha-amino acid 
or peptide derivatives of amine groups at R^, the condensation of the amino group with 
amino acids and peptides may be effected in accordance with conventional condensation 
methods such as the azide method, the mixed acid anhydride method, the DCC 

15 (dicyclohexylcarbodiimide) method, the active ester method ( p-nitrophenyl ester method, 
N-hydroxysuccinic acid imide ester method, cyanomethyl ester method and the like), the 
Woodward reagent K method, the DCC-HOBT (1-hydroxy-benzotriazole) method and die 
like. Classical methods for amino acid condensation reactions are described in "Peptide 
Synthesis", Second Edition, M. Bodansky, Y.S. Klausner and M.A. Ondetti (1976). It is 

20 contemplated that die amino acid coupling reaction could be carried out before or after the 
amino-containing group is incorporated into the compound by displacement of the 7- 
fluorine atom of the appropriate intermediate. 

As in conventional peptide synthesis, branched chain amino and carboxyl groups 
at alpha and omega positions in amino acids may be protected and deprotected if necessary. 

25 The protecting groups for amino groups which can be used involve, for example, 

benzyloxycarbonyl (Z), o-cMorchbenzyloxycartx>nyl((2-Cl)Z), p-nitrobenzyloxycarbonyl 
(Z(N02)), p-methoxybenzyloxycarbonyl (Z(OMe)), t-butoxycarbonyl (Boc), 
t-amyloxycarbonyl (Aoc), isobornealoxycarbonyl, adamantyloxycarbonyl (Adoc), 
2-(4-biphenyl)-2-propyloxy carbonyl (Bpoc), 9-fluorenyl-methoxycarbonyl (Fmoc), 

30 methylsulfonylethoxy carbonyl (Msc), trifluoroacetyl, phthalyl, formyl, 2- 

nitrophenylsulfenyl (Nps), diphenylphosphinothioyl (Ppt) and dimethylphosphino-thioyl 
(Mpt). 

The examples of protecting groups for carboxyl groups involve, for example, 
benzyl ester (OBzl), cyclohexyl ester, 4-nitrobenzyl ester (OBzlN02), t-butyl ester (OtBu), 
35 4-pyridylmethyl ester (OPic) and the like. 

In the course of the synthesis of certain of the compounds of the present 
invention, specific amino acids having functional groups other than amino and carboxyl 
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groups in the branched chain such as arginine, cysteine, serine and the like may be 
protected, if necessary, with suitable protecting groups. It is preferable that, for example, 
the guanidino group (NG) in arginine be protected with nitre, p-toluenesulfonyl (Tos), 
benzyloxycarbonyl (Z), adamantyloxycarbonyl (Adoc), p-methoxybenzenesulfonyl, 4- 
5 methoxy-2,6-dimethyl-benzenesulfonyl (Mts) or the like; that the thiol group in cysteine be 
protected with benzyl, p-methoxybenzyl, triphenylmethyl, acetamidomethyl, 
ethylcarbamyl, 4-methylbenzyl (4-MeBzl), 2,4,6,-trimethylbenzyI (Tmb) or the like; and 
that the hydroxy group in serine may be protected with benzyl (Bzl), t-butyl, acetyl, 
tetrahydropyranyl (THP) or the like. 
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Scheme XVffl 




5 In accordance with reaction Scheme I, illustrated above, an alpha-halo acetate 

derivative of formula 1, such as ethyl 2-fluoroacetate, is condensed with a formate ester of 
formula 2 in the presence of a suitable base, as for example sodium ethoxide, in an inert 
solvent such as diethyl ether to to give an enolate compound of formula 3. Compounds of 
formula 3 are, in turn, converted to compounds of formula 5 by condensation with an 

10 amidine derivative of formula 4, in which R 1 is an electron withdrawing group such as 
phenyl, trifluoromethyl, cyano, perfluoroalkyl, vinyl, substituted vinyl, fluorine, nitro, 
acetylene, substituted acetylene, alkoxycarbonyl, or a nitrogen-containing aromatic 
heterocycle. Compounds of formula 5 are reacted with an alkoxymethylene malonate 
derivative of formula 8 in the presence of a suitable strong base, for example lithium 

15 diisopropylamide (LDA) or n-butyl lithium, preferably at a temperature below 0°C, and 
conveniently at -78°C to afford the compounds of formula 9 A. 

The compounds of formula 9 A are cyclized in the presence of a base, as for 
example DBU or piperidine, or in the presence of an acid, such as sulfuric acid, in a 
solvent such as toluene, THF, ethanol or chlorobenzene, or by heating the compound in a 
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solvent, as for example xylene, diglyme, triglyme, sulfolane or Dowtherm A® (a eutectic 
mixture of biphenyl and diphenyl ether) at a temperature greater than 120°C, to give die 
compounds of formula IOC The esters 10C are converted into die esters 1 1 A via 
/ransesterification with an alcohol suitable for selective hydrolysis, Mich as benzyl alcohol 
5 or 2-(trimethylsilyl)ethanoI (TMSE), in the presence of a catalyst, as for example titanium 
tetraethoxide. 

The 2-hydroxy compounds of formula 1 1 A arc converted to the corresponding 
halo-derivatives of formula 12A by treatment with a halogenating agent, for example 
phosphorous oxychloride to afford the chloro derivative, optionally in an inert solvent at a 

10 temperature between about 20°C and 145°C, depending on the halogenating agent and the 
boiling point of the solvent if one is used, and conveniently at room temperature. The 
leaving group L in the compounds of formula 12A is then displaced by a nucleophile such 
as a nucleophilic amine, for example N-methylpiperazine or 2-methyIpiperazine, to give the 
compounds of formula 13A. The reaction may be conducted at a temperature from about 

15 20°C to about 130°C in a suitable organic solvent such as pyridine, methylene chloride, 
chloroform or l-methyl-2-pyrrolidinone. It is desirable to carry out the reaction in the 
presence of an acid-acceptor such as triethylamine, potassium carbonate and the like, at a 
molar ratio of 1.0 to 2.0 moles of the acid acceptor per mole of compound of the formula 6. 
The amine can also be used as an acid acceptor in which case two or more equivalents of 

20 this reagent are used. 

The benzyl ester group of compounds of formula 13 A is then removed by 
hydrogenolysis when R* is benzyl, or with tetrabutylammonium fluoride when R* is 
TMSE, to afford a compound of formula I. 

In accordance with Scheme II above, the substituted acetonitrile compounds of 

25 formula 4B, where R 1 is an alkyl, cycloalkyl, halo(loweralkyl) group or a 

0oweralkyl)amino group protected with a protecting group such as benzyloxycarbonyl, or 
may be an electron withdrawing group as described above for Scheme I, are reacted with 
diethyl carbonate and sodium hydride in an inert organic solvent, such as toluene, THF or 
the like, to give the substituted cyanoacetic acid ester of formula 5B. The cyano group of 

30 the compounds of formula 5B is then reacted with an inorganic acid, such as hydrochloric 
acid, in the presence of one equivalent of anhydrous alcohol, such as ethanol, followed by 
reaction with ammonia to give the substituted amidine ester of formula 6B, which is then 
condensed with an enolate compound of formula 7B, prepared in a manner similar to 
compounds of formula 3 in Scheme I, in the presence of a suitable base, for example 

35 triethylamine, in a polar solvent such as methanol to give the substituted hydroxy- 
pyrimidine ester compounds of formula 8B. The ester function of the compounds of 
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formula 8B is converted into an aldehyde function by reduction, for example with a 
hindered aluminum hydride, such as diisobutylaluminum hydride or LiAlH(Of-butyl)3, or 
with N^^limethyl^Woromethyleneiminium chloride in pyridine or diaminoaluminum 
hydride to produce a compound of formula 9B. This reaction may be conducted at a 
5 temperature below -20°C, and conveniently at -78°C in the presence of a aprotic solvent 
such as hexane, toluene, methylene chloride or THE 

The aldehyde compounds of formula 9B are reacted with a malonic acid diestex, 
such as diethyl malonate, dibenzyl malonate, r-butyl malonate or di-r-butyl malonate, in the 
presence of a suitable base such as piperidine and a catalytic amount of an acid, such as 

10 acetic acid or sulfuric acid, in a polar solvent, such as ethanol, to afford the 

pyridopyrimidine compounds of formula 10B. The compounds of formula 10B are reacted 
with a suitable halogenating agent such as phosphoryl chloride at room temperature to 
afford the compounds of formula 1 IB. The halo group is displaced as discussed in 
reaction Scheme I to afford the compounds of formula 12B, which are in turn converted 

15 into the compounds of formula I as described in Scheme I for the conversion of 
compounds of formula 10 into compounds of formula I. 

According to reaction Scheme HI illustrated above, 2-picoline-N-oxide is 
converted to a mixture of compounds of formulae 22 and 23 by treatment with a 
halogenating agent, for example phosphorus oxychloride, optionally in an inert solvent 

20 The reaction may be run at a temperature between about 25°C and 125°C, depending on the 
halogenating agent selected. When the halogenating agent is phosphorus oxychloride the 
reaction temperature is preferably between 60°C and 120°C. A compound of formula 23 is, 
in turn, reacted with an alkoxymethylene malonate derivative of formula 8 in the presence 
of a suitably strong and hindered base, for example lithium diisopropylamide (LDA), 

25 preferably at a temperature below 0°C and conveniently at -78°C to afford the compounds 
of formula 24. Compounds of formula 24 are cyclized by heating the compound in a 
solvent with a boiling point greater than 120°C, for example xylene, diglyme, triglyme, 
sulfolane or Dowtherm A® (a eutectic mixture of biphenyl and diphenyl ether), to afford 
compounds of formula 25. The leaving group in the 8-position of the quinolizinone 

30 compound of formula 25 is then displaced using 3-aminopyrrolidine with the primary 
amino group protected, for example with t-butoxycarbonyL The protecting group is then 
removed to give the compounds of formula 26. 

The esters of formula 26 are than converted to the carboxylic acids of formula III 
as described in Scheme 1 for the conversion of compounds of formula 10 to compounds of 

35 formula I. 
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Alternately, compounds of formula 23 arc converted to compounds of formula 
27, wherein Rl is alkyl, cycloalkyl or carbocyclic arylfloweralkyl), by treatment with an 
alkyl, cycloalkyl or carbocyclic arylGoweralkyl) halide in the presence of a suitable base 
such as LDA. Compounds of formula 23 arc converted to compounds of formula 27, 

5 wherein R 1 is a phenyl group as defined herein or an alkylamino group by conversion to 
the corresponding halomethyl compound and treatment of the halomethyl compound with 
an aryl metal compound such as phenyllithium as described above, or with an alkylamine 
such as methylamine as shown in reaction Scheme VA. The compounds of formula 27 are 
converted to the compounds of formula 29 by the sequence of reactions described above 

10 for the conversion of compounds of formula 25. The leaving group in the 8-position of the 
quinolizinone compound of formula 29 is then displaced, for example by a nucleophilic 
amine such as N-methylpiperazine or 2-methylpiperazine, to give the the compounds of 
formula 30. The reaction may be conducted at a temperature from about 20°C to about 
130°C in a suitable organic solvent such as pyridine, methylene chloride, chloroform or 1- 

15 methyl-2-pyrrolidinone* It is desirable to carry out the reaction in the presence of an acid- 
acceptor such as triethylamine, potassium carbonate and the like, at a molar ratio of 1.0 to 
2.0 moles of the acid acceptor per mole of compound of the formula29. The amine can 
also be used as an acid acceptor in which case two or more equivalents of this reagent are 
used. 

20 In the case where R 2 isa phenyl group as defined herein, compounds of formula 

30 arc formed by coupling the compound of formula 29 with an aryl metal compound, for 
example phenyllithium, to replace the 8-leaving group with an unsubstituted phenyl group. 
The coupling reaction is carried in a reaction-inert solvent, i.e., a solvent which does not 
interfere with the coupling reaction of the aryl metal compound with a compound of 

25 formula29. Suitable reaction-inert solvents include ethers, for example diethyl ether, 
dimethoxyethane and tetrahydrofuran (THF). Co-solvents may be used with ethers if 
desired. These co-solvents may be benzene, toluene, tetramethylethyleneamine (TMEDA) 
and hexamethyl-phosphoramide (HMPA). The aryl metal compounds may be prepared by 
known methods. For example, they may be prepared by direct lithium-halogen exchange 

30 of the corresponding aryl halide using n-butyl-, sec-butyl- or t-butyl-lithium followed by 
taz/wmetallation by a wide variety of salts by known methods such as described by E. 
Negishi in "Organometallics in Organic Sysnthesis", Vol. 1, page 104. 

According to Scheme IV A illustrated above, a compound of formula 31 is treated 
with a malononic acid ester, for example diethyl malonate, in the presence of a suitable base 

35 such as sodium hydride in a polar nonprotic solvent such as an ether, for example diethyl 
ether or THF, to afford a compound of formula 32. Compounds of formula 32 are, in 
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turn, decarboxylated, for example by heating them in strong mineral acid such as aqueous 
sulfuric acid, to afford the compounds of formula 33. The nitro-compound of formula 33 
is reduced to the corresponding ammo-compound of formula 34. The nitro group may be 
reduced by catalytic hydrogenation using standard techniques or by any of a variety of 
5 known reducing agents such as using a metal for example zinc, tin or iron, in the presence 
if a mineral acid, usually hydrochloric acid. The amino-compound of formula 34 is 
converted to the corresponding fluoro-compound of formula 35 by treatment with ethyl 
nitrite and tetrafluoroboric acid, followed by treatment with potassium fluoride. The 
compound of formula 35 is then converted into the corresponding N-oxide of formula 36 

10 by oxidation, for example using peracetic acid. The reaction is carried out in the range 
from about 20°C up to die reflux temperature of die solvent employed, preferably at about 
50°C. The compound of formula 36 is nitrated to afford compounds of formula 37. The 
nitration reaction can be carried out using a variety of known nitrating agents, for example a 
mixture of nitric acid and sulfuric acid or a mixture of sulfuric acid and potassium nitrate, 

15 or by using nitronium salts such as nitronium trifluoromethanesulfonate. The nitro 
compound of formula 37 is, in turn, converted to the corresponding halo compound of 
formula 3 8 by treatment with mineral acid at ambient or elevated temperature as desired. 
For example, the compound of formula 37 is treated with aqueous hydrochloric acid at a 
temperature of about 100-120°C to afford the compound of formula 38 wherein L is CI. 

20 The compound of formula 38 is, in turn converted to the compound of formula IV Al by 
reduction, for example using a metal such as iron or zinc in the presence of an acid such as 
acetic acid. The compound of formula IV A 1 is, in turn, converted to the compound of 
formula IV A2 by treatment with a suitable base, such as LD A, followed by treatment with 
a halogenating agent, for example N-chloro or N-bromo succinimide. Alternately, die 

25 compounds of formula IV Al are converted to compounds of formula IV A3, wherein Rl 
is alkyl, cycloalkyl or carbocyclic aryl(loweralkyl), by treatment with an alkyl, cycloalkyl 
or carbocyclic arylQoweralkyl) halide in the presence of a suitable base such as LDA. The 
compounds of formula IV A3 are further treated with a a suitable base, such as LDA, 
followed by treatment with a halogenating agent, for example N-chloro or N-bromo 

30 succinimide to afford die compounds of formula IV A4. Compounds of formulae IV Al - 
IV A4 are key intermediates used in the synthesis of quinolizinone compounds. 

According to Schemes IV B and IV C illustrated above, the compounds of 
formulae IV A3 and IV A4 are converted to the quinolizinone compounds of formula IV B 
and IV C, respectively, by the following series of reactions: (1) reaction with an 

35 alkoxymethylene 
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malonate derivative of formula 8 in the presence of a suitably strong and hindered base, for 
example lithium diisopropylamide (LDA), preferably at a temperature below 0°C, and 
conveniently at -78°C, to afford the confounds of formulae 39 and 42, respectively (2) 
cyclization as discussed in reaction Scheme m, to afford the compounds of formulae 40 
5 and 43, respectively (3) displacement of the leaving group in the 8-position as discussed in 
reaction Scheme HI to afford the compounds of formulae 41 and 44, respectively and (4) 
hydrolysis or hydrogenolysis as discussed in reaction Scheme III of the carboxylic acid 
ester to die corresponding carboxylic acids of formulae IV B and IV C, respectively. 

According to Scheme V A illustrated above, compounds of formula IV Al are 

10 treated with a halogenating agent undo- suitable conditions for generating halogen radicals, 
for example using N- bromo- or N-chlorosuccinimide in the presence of a free radical 
initiator such as AIBN to afford the compounds of formula 45. The halogen on the alpha 
carbon atom is then displaced by a nucleophile, for example an alkoxide to give the 
compounds of formula 51 or an amine to give the compounds of formula 46. The amine 

15 function is protected during synthesis by converting it to the corresponding formamidine 
function affording compounds of formula 47. Compounds of formula 47 are reacted with 
an alkoxymethylene malonate derivative of formula 8 in the presence of a suitably strong 
and hindered base, for example lithium diisopropylamide (LDA), preferably at a 
temperature below 0°Q and conveniently at -78°G The formamidine group is then 

20 removed by reaction with hydrazine and acetic acid to afford the compounds of formula 
48. The compounds of formula 48 are cyclized as discussed in reaction Scheme IE, to 
afford the compounds of formula 49. The leaving group, L, is then displaced as discussed 
in reaction Scheme HI to afford the compounds of formula 50. The compounds of formula 
50 are, in turn, converted to the compounds of formula V Al as discussed in reaction 

25 Scheme I. 

The compounds of formula 5 1 are converted to die compounds of formula V A2 
by the following series of reactions: (1) reaction with an alkoxymethylene malonate 
derivative of formula 8 in the presence of a suitably strong and hindered base, for example 
lithium diisopropylamide (LDA), preferably at a temperature below 0°C, and conveniently 
30 at -78°C, to afford the compounds of formula 52 (2) cyclization as discussed in reaction 
Scheme m, to afford the compounds of formula 53 (3) displacement of the leaving group 
in the 8-position as discussed in reaction Scheme III to afford the compounds of formula 
54 and (4) conversion of the carboxylic acid ester to the corresponding carboxylic acids of 
formula V A2. 
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According to reaction Scheme V B illustrated above, compounds of formula IV 
A2 are converted to compounds of formulae V Bl and V B2 by die same procedures 
discussed in reaction Scheme V A for the conversion of compounds of formula IV A 1 to 
compounds of formulae V Al and V A2. 
5 According to reaction Scheme VI illustrated above, perfluoroinated pyridine is 

converted to the compound of formula 66 by the procedures described in reaction Scheme 
IV A for the preparation of compounds of formula 33. Compounds of formula 66 are, in 
turn, converted to the compounds of formula VI A and VI B by the series of reactions 
discussed in reaction Scheme III for the conversion of compounds of formula 23 to 

10 compounds of formula HI. 

According to reaction Scheme VII illustrated above, compounds of formula IV A2 
are reacted with a protected alcohol of formula 71, in the presence of a suitable base such as 
LD A, to afford compounds of formula 72. The hydroxy protecting group is preferably a 
THP (tetrahydopyranyl) ether group. The compounds of formula 72 are, in turn, 

15 deprotected by standard methods to afford the compounds of formula 73. The compounds 
of formula 73 are cyclized, in the presence of a suitable non-nucleophilic base such as 
sodium hydride, to afford the compounds of formula 74. The compounds of formula 74 
are then comverted to the compounds of formula 77 by the series of reactions described in 
reaction Scheme IV B for the conversion of the compounds of formula IV A3 to the 

20 compounds of formula IV B. 

Compounds of formula I, wherein contains a free primary amino group are 
synthesized according to reaction Scheme VIII illustrated above. In accordance with 
reaction Scheme Vm, an alpha-halo acetate derivative of formula 1, such as ethyl 2- 
fluoroacetate, is condensed with a formate ester of formula 2, in the presence of a suitable 

25 base, for example sodium ethoxide, in an inert solvent such as diethyl ether to give an 
enolate compound of formula 3. Compounds of formula 3 are, in turn, converted to 
compounds of formula 5 by condensation with an amidine derivative of formula 4, in the 
presence of a suitable base, for ©cample triethylamine, in a polar solvent such as methanol. 
The hydroxy-substituted compounds of formula 5 are converted to the corresponding halo- 

30 derivatives of formula 6 by treatment with a halogenating agent, for example phosphorus 
oxychloride to afford the chloro derivative, optionally in an inert solvent at a temperature 
between about 20°C and 145°C, depending on the halogenating agent and the boiling point 
of the solvent if one is used. When phosphorus oxychloride is the halogenating agent, the 
reaction temperature is preferably between about 80°C and 100°C. The leaving group in the 
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5-position of the pyrimidine ring of compounds of formula 6 is then displaced by a 
nucleophile such as a nucleophilic amine, for example N-methylpiperazine or 2- 
methylpiperazine, to give the the compounds of formula 7. The reaction may be conducted 
at a temperature from about 20°C to about 130°C in a suitable organic solvent such as 
pyridine, methylene chloride, chloroform or l-methyl-2-pyrrolidinone. It is desirable to 
cany out the reaction in the presence of an acid-acceptor such as triethylamine, potassium 
carbonate and the like, at a molar ratio of 1.0 to 2.0 moles of the acid acceptor per mole of 
compound of the formula 6. The amine can also be used as an acid acceptor in which case 
two or more equivalents of this reagent are used. 

The compounds of formula 7 are reacted with an alkoxymethylene malonate 
derivative of formula 8 in the presence of a suitably strong hindered base, for example 
lithium diisopropylamide (LDA), preferably at a temperature below 0°C and conveniently 
at -78°C to afford the compounds of formula 9. The compounds of formula 9 are cyclized 
in the presence of a suitable hindered base, for example DBU, in an aprotic solvent, such 
as toluene, THF or chlorobenzene to give the compounds of farmulalO. The cyclization is 
carried out at a temperature in the range of about 30°C to about 1 30°C, preferably at the 
reflux temperture of the reaction mixture. The compounds of formula 10 are hydrolyzed in 
the presence of a suitable base such as sodium or potasium hydroxide to afford the 
compounds of formula 78. The compounds of formula 78 are, in turn, chlorinated to 
afford die compounds of formula 10a using an appropriate chlorinating agent such as 
phosphorus oxychloride. The leaving group in the 8-position of the quinolizinone 
compound of formula 10a is then displaced using a nucleophilic amine such as 3- 
aminopyrrolidine (with the primary amino group protected, for example with t- 
butoxycarbonyl). The protecting group is then removed to give the compounds of formula 
10b. The esters of formula 10b are then converted to the carboxylic acids of formula L 
The conversion may be achieved by conventional hydrolysis or by converting a compound 
of formula 10b to the corresponding ester, via fransesterification with an alcohol suitable 
for selective hydrolysis, such as benzyl alcohol or 2-(trimethyIsilyI)ethanol (TMSE), in the 
presence of a catalyst, for example titanium tetraethoxide, and then, in turn, removing the 
alcohol group by hydrogenolysis when R* is benzyl or tetrabutylammonium fluoride when 
R is TMSE to afford a compound of formula I. 

Compounds of formula I where R 3 is loweralkyl or halo(loweralkyl) are 
synthesized according to reaction Scheme DC In accordance with reaction Scheme DC 
illustrated above, an alpha-halo acetate derivative of formula 1, such as ethyl 2- 
fluoroacetate, is condensed with a compound of formula 78, where X may be a halogen or 
alkanoyl and R3 may be loweralkyl or halo(loweralkyl), for example acetyl chloride or 
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ethyl trifluoroacetate, in the presence of a suitable base, for example sodium methoxide or 
sodium ethoxide, and in a suitable solvent, such as methanol, ethanol or ether, to give an 
alpha-fluoro beta-keto ester compound of formula 79. Compounds of formula 79 are then 
reacted with amidine compounds of formula 4 or formula 6, in which R 1 is an alkyl, 
5 halo(loweralkyl) or cycloalkyl group, or may be an electron withdrawing group such as 
phenyl, trifluoromethyl, cyano, perfluoroalkyl, vinyl, substituted vinyl, fluorine, nitro, 
acetylene, substituted acetylene, alkoxycarbonyl, or a nitrogen-containing aromatic 
heterocycle, in the presence of a suitable base, such as sodium methoxide or sodium 
ethoxide, in the presence of a suitable solvent, such as methanol or ethanol, to give 

10 compounds of formulae 8 1 or 80, respectively. Compounds of formula 80 may be 

substituted for compounds of formula 8B in Scheme n and converted via the reactions in 
that Scheme, described above, into compounds of formula I. Compounds of formula 8 1 
may be substituted for compounds of formula 5 in Scheme I and converted into compounds 
of formula I via the reactions of Scheme I described above. Alternatively, the compounds 

15 of formula 8 1 may be substituted for compounds of formula 5 in Scheme Vm and 

converted via the reactions in that scheme, described above, into compounds of formula I. 

Compounds of formula I where R 2 is loweralkyl, cycloalkyl, carbocyclic 
arylfloweralkyl), cycloalkyl(loweralkyl), phenyl, nitrogen-containing aromatic heterocycle, 
or nitrogen-containing heterocycle are synthesized according to reaction Scheme X. In 

20 accordance with reaction Scheme X illustrated above, an organo-metallic derivative of 
formula 82, such as phenyl magnesium bromide, cyclopentyl magnesium bromide, or N- 
methylpiperidin-4-yl magnesium bromide is condensed with an alpha-haloacetate derivative 
of formula 83, where X may be a halogen or alkoxy group, such as ethyl 2-fluoroacetate or 
2-fluoroacetyl chloride, in an anhydrous solvent, for example ether or THF, to produce the 

25 alpha-fluoro compounds of formula 84. Compounds of formula 84, may in turn be reacted 
with a formate ester of formula 2, in the presence of a suitable base, for example sodium 
ethoxide, in an inert solvent such as diethyl ether to give an enolate derivative of formula 
85. The compounds of formula 85 are in turn converted to compounds of formula 86 or 87 
by condensation with an amidine derivative of formula 4 or 6, in which R 1 is loweralkyl, 

30 haloQoweralkyl) or cycloalkyl, or is an electron withdrawing group such as phenyl, 

trifluoromethyl, cyano, perfluoroalkyl, vinyl, substituted vinyl, fluorine, nitro, acetylene, 
substituted acetylene, alkoxycarbonyl, or a nitrogen-containing aromatic heterocycle, in the 
presence of a suitable base, for example triethylamine, in a polar solvent such as methanol. 
Compounds of formula 87 may be substituted for compounds of formula 7 in Scheme 

35 Vm, and converted via the reactions in that scheme, described above, into compounds of 
formula I. Compounds of formula 86 may be substituted for compounds of formula 9B in 
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Scheme II and, by reaction with a malonic acid diester as described for Scheme II above, 
converted directly into compounds of formula 12B and, thence, into compounds of formula 
L 

Alternatively, compounds of formula I, where R 2 is loweralkyl, cycloalkyl, 
5 carbocyclic aryl(loweralkyl), cycloalkyl(lowexalkyl), phenyl, nitrogen-containing aromatic 
heterocycle, or nitrogen-containing heterocycle are synthesized according to reaction 
Scheme XI. An alpha-haloacetate derivative of formula 1 is condensed with an acid halide 
or ester derivative of formula 88, for example acetyl chloride, benzoyl chloride, 
isonicotinoyl chloride, or 2,6-dimethylisonicotinoyl chloride, in an anhydrous solvent, for 

10 example ether, THF, anhydrous methanol or an hydrous ethanol, in the presence of a 
suitable base, such as sodium methoxide or NaN(TMS)2, to produce the beta-ketoester 
derivative of formula 91 , which is converted into compounds of formula 92 in the presence 
of a suitable base, such as sodium methoxide or sodium ethoxide, in the presence of a 
suitable solvent, such as methanol, ethanol or ether, to give the hydroxy-substituted 

15 compounds of formulae 92 or 93. These compounds, in turn, are converted into the 
corresponding halo- derivatives of formulae 94 and 95 under conditions as described for 
conversion of compounds of formula 5 to compounds of formula 6 in Scheme Vm. The 
compounds of formulae 94 and 95 are then reacted with reducing agents such as zinc in 
acetic acid or hydrogen in the presence of catalytic agents such as Ni, Pd, or Pt in suitable 

20 solvents such as ethanol or methanol to produce the compounds of formula 86 and 87, 
which are converted as described in Scheme X into compounds of formula I. 

In addition, the non-fluorinated derivatives of formula 90, where R2 is as 
described above, may be converted to the beta-ketoester derivatives of formula 9 1 using a 
reagent such as N-fluoropyridinium triflate, N-fluorosulfonyl amide, cesium 

25 fluorooxysulfate, or acetyl hypofluoride. 

In accordance with Scheme XII, which illustrates a process for preparing the 
desired compounds of formula Ic wherein R 1 is cyclopropyl, commercially available 3- 
cMoro-2,4,5,6-tetrafluoropyridine (compound 88) is reacted with an alkali salt of t-butanol, 
such as for example, sodium t-butoxide or lithium t-butoxide, in a polar organic solvent 

30 such as THF, first at from 10°C to -78°C for 1-4 hours, then at room temperature for 2-72 
hours, to give the compound of formula 89 Gsolated from a mixture of products by 
chromatography). The compound of formula 89 is then reacted with hydrogen over a 
noble catalyst, such as Pd/C in a sodium acetate buffer, to remove the chlorine and give the 
compound of formula 90 (also isolated from a mixture of products by chromatography). In 

35 the instance where R 6 is alkyl, the compound of formula 90 is then reacted with a suitable 
alkyl halide, for example methyl halide or die like, in the presence of a suitably strong and 
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hindered base, for example lithium diisopropylamide (LDA), preferably at a temperature 
below 0°C, and conveniently at -78°C to afford the compounds of formula 91. In die 
instance where R 6 is haloalkyi, for example fluoroalkyl, the compound of formula 90 is 
first reacted with a suitably strong and hindered base, for example lithium diisopropylamide 
5 (LDA), preferably at a temperature below 0°Q and conveniently at -78°C followed by 
reaction with formaldehyde to give the compound where R 6 is hydroxymethyl which is 
then reacted with diaminosulfiir trifluoride (D AST) in a non-polar solvent such as 
methylene chloride to give die compound of formula 91. Alternately, when the R 6 group is 
to be a difluoromethyl, for example, the compound of formula 90 is first reacted with a 

10 suitably strong and hindered base, for example lithium diisopropylamide (LDA), preferably 
at a temperature below 0°C, and conveniently at -78°C followed by reaction with DMF to 
form die intermediate compound wherein R 6 is CHO, and this intermediate is then reacted 
with DAST to prepare the compound of formula 91, wherein R6 is difluoromethyl. The 
compounds of formula 91 are then reacted with hydrazine under nitrogen at reflux 

15 temperature for 2-8 hours, and after removal of excess hydrazine the residue is dissolved in 
an organic solvent, such as methanol or benzene, for example, and air is then passed 
through the solution of the hydrazino product for 8-16 hours to give the compounds of 
formula 92. he compounds of formula 92 are then condensed with cyclopropyl acetonitrile 
in a polar organic solvent, such as THF, for example, in die presence of strong base, such 

20 as lithium diethylamide (LDA) or lithium diisopropylamide, at -78°C for 1-4 hours and then 
at 0°C for 1-4 hours or NaNH2 at -5°C to -10°C for 1 to 8 hours in order to prepare 
compounds of formula 93. The compounds of formula 93 are then reacted with 
trifluoroacetic acid under nitrogen for 1-4 hours at ambient temperature to removed the 
protecting t-butoxide group, and the unprotected material is then reacted with POC13 in a 

25 suitable organic solvent, such as DMF or methylene chloride, for example, at ambient 
temperature for 8-24 hours in order to prepare the compounds of formula 94. 

In an improved preparative method, regarded as a part of die present invention, 
the compounds of formula 89 may be converted directly to the compounds of formula 9 1 
by treatment with a strong base, such as t-butyllithium or s-butyllithium, for example, in a 

30 polar solvent such as THF or the like for a period of from 0.5 to 3 hours, followed by 

reaction with methyl iodide at a temperature firstly below -50°C thai at ambient temperature 
for a period of from 4 to 20 hours. The compounds of formula 91 may then be converted 
to the compounds of formula 92 by treatment with a hydride reducing agent, such as LAH 
or sodium bis-(2-methoxyethoxy)aluminum hydride (Red-AI™), for example, at from 0°C 

35 to ambient temperature for a period of from 8-24 hours. The resulting compounds of 
formula 93 are then reacted with POCI3 in an organic solvent such as DMF or methylene 
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chloride, for example, at ambient temperature for a period of from 6-20 hours in order to 
prepare directly the compounds of formula 94. 

The cyano compounds of formula 94 are converted to esters of formula 95 by 
treatment with anhydrous ethanolic HQ followed by treatment with H20. The ester 
5 compounds of formula 95 are then reduced to the aldehyde compounds of formula 96 by 
reaction with lithium aluminum hydride in THF at reduced temperatures for 0.5 -2 hours, 
followed by reaction with oxalyl chloride and DMSO in the presence of triethyl amine at 
-78°C for 0.25-1.0 hours. The compounds of formula 96 are reacted with with a malonic 
acid diester, such as diethyl malonate, dibenzyl malonate, f-butyl malonate or di-r-butyl 

10 malonate, in the presence of a suitable base such as piperidine and a catalytic amount of an 
acid, such as acetic acid or sulfuric acid, in a polar solvent, such as ethanol, followed by ' 
isolation of the intemediate compounds of formula 97 with subsequent treatment thereof by 
heating in a polar, high-boiling solvent sue* as DMF or DMSO at reflux temperature or in 
Dowtherm A™ for a period of from OS to 4 hours to form the pyridopyrimidine 

15 compounds of formula 98. The chloro group of the compounds 98 is displaced as 

discussed in reaction Scheme I to afford the compounds of formula 99, which are in turn 
converted into the compounds of formula Ic as described in Scheme I for the conversion of 
compounds of formula 13A into compounds of formula I. 

In accordance with Scheme Xm, trifluoropyridine ether of formula 90 is reacted 

20 with a suitable strong base, for example, LDA, preferably at a temperature below 0°C and 
convenientyly at -78°C in an inert solvent such as THF, for example. The anion thus 
generated is then reacted with an alkyl borate, such as, for example, trimethylborate or 
triethylborate, followed by oxidation with hydrogen peroxide in the presence of base such 
as sodium hydroxide in situ to give the compound of formula 100, wherein is lower 

25 alkyl. Compound 100 is then alkylated with a suitable alkylating agent, such as an alkyl 
iodide or alkyl sulfate, for example methyl sulfate or ethyl iodide or the like, in the presence 
of a base such as sodium hydroxide, barium hydroxide, potassium carbonate, lithium 
carbonate, or the like, in a polar solvent, such as acetone, ethanol, DMF, THF, or the like, 
within a temperature range of room temperature to reflux temperature of the solvent, to give 

30 the compound of formula 101. Alternately, compound 101 can be obtained by treating 
compound 100 with an alcohol of the formula R 7 OH, wherein R 7 is as described above, 
triphenylphosphine and diethyldiazocarboxylate in a solvent such as THF at a temperature 
in the range of 0°C to room temperture. 

In accordance with Scheme XTV, commercially available pentafluoropyridine of 

35 formula 102, is reacted with an alkali metal salt of t-butanol, for example, sodium t- 
butoxide or potassium t-butoxide, in an anhydrous organic solvent such as THF, at a 
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temperature in the range of -78°C to room temperature, to give the compound of formula 
103. Compound 103 is then reacted with hydrazine at a temperature in the range of room 
temperature to reflux temperature, and in a solvent such as methanol, Iso-propanol, ether, 
or the like, followed by bubbling air through the solution of the intermediate in a solvent 

5 such as benzene of toluene, in the presence of a base such as sodium hydroxide to give to 
compound of formula 104. 

In accordance with Scheme XV, the pentafluqropyridine of formula 1 02 is 
dissolved in a solvent, such as for example, THF or methylene chloride, and reacted with a 
cyclic amine of the formula R 2 H, wherein R 2 is as defined above, or, when R 2 is 

10 substituted with a reactive group such as an amino group, a cyclic amine with suitably 
protected reactive substituents, in the presence iof a suitable base, such as a tertiary amine, 
such as for example triethylamine, at a temperature in the range of 0°C to room temperature. 
The reactant of formula 106, wherein R 16 is as defined above and TBS represents a 
tributylsilyl group, is generated from the corresponding iodide starting material by reaction 

15 with t-butyl lithium in ether at -78°C, and is reacted with compound 105 in a solvent such 
as THF or ether at -78°C to give the compound of formula 107. The protecting TBS group 
is removed from compound 107 by reaction with tetrabutylammonium fluoride in THF at 
room temperature to give the compound of formula 108. The trifluoro compound 108 is 
converted into the difluoro compound 109 by reacting compound 108 with hydrazine at 

20 reflux temperature in a solvent such as ether, propanol, or methoxymethyl ether, followed 
by treatment of an intermediate hydrazino product with CuS04 in a solvent such as 
methanol, ethanol, or toluene, or alternately by reaction with air in the presence of a base 
such as NaOH. The monocyclic compound 109 is then converted into the bicyclic 
compound of formula 1 10 by reaction with NaH at reflux temperature in a solvent such as 

25 dioxane or THF. Compound 1 10 is then treated with a strong base, such as LDA at -78°C, 
for example, and condensed with diethyl ethoxymethylenemalonate to give an intermediate 
product which is cyclized in die presence of a base such as DBU or piperidine/acetic acid, 
in a solvent such a ethanol or aqueous THF, at a temperature from room temperature to 
60°C, to give the tricyclic ester of formula 1 11. The ester 1 11 is hydrolyzed to the acid of 

30 formula 1 12 with an alkali metal hydroxide in aqueous THF, for example. Any protecting 
groups remaining onthe R2 or R16 groups may conveniendy be removed at this point to 
give the desired compound of Formula I. 

In accordance with Scheme XVI, an alternate method of preparing compounds 
1 12 is given. Compound 103 (from Scheme XTV) is reacted with compound 106 (from 

35 Scheme XV) in a solvent such as THF or ether at -78°C to give a TBS-protected 
intermediate compound, from which theTBS group is removed by reaction with 
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tetrabutylammonium fluoride in THF at room temperature to give the compound of formula 
113. The trifluoro compound 1 13 is converted into the difluoro compound 1 14 by reaction 
with hydrazine at reflux temperature in a solvent such as ether, propanol, or 
methoxymethyl ether, followed by treatment of an intermediate hydrazino product with 
5 CuS04 in a solvent such as methanol, ethanol, or toluene, or alternately by reaction with 
air in the presence of a base such as NaOH. The monocyclic compound 1 14 is then 
converted into the tricyclic compound of formula 1 15 by reaction with NaH at reflux 
temperature in a solvent such as dioxane or THF. Compound 1 15 is then treated with a 
strong base, such as LDA at -78°Q for example, and condensed with diethyl 

10 ethoxymethylenemalonate to give an intermediate product which is cyclized in die presence 
of a base such as DBU or piperidine/acetic acid, in a solvent such a ethanol or aqueous 
THF, at a temperature from room temperature to 60°C, to give the tricyclic ester of formula 
1 16. The protecting t-butoxy group is removed from compounds 1 16 by reaction with an 
acid, such as HQ or trifluoroacetic acid at room temperature, and optionally in a suitable 

15 solvent, such as methylene chloride or dioxane to give compound s 1 17. The free hydroxy 
group of compounds 1 17 is then reacted with POC33/DMF in a suitable solvent such as 
methylene chloride at room temperature to give the chloro compounds of formula 1 18. 
Compounds 1 1 8 are reacted with a cyclic amine of the formula R 2 H, wherein R 2 is as 
defined above, or, when R 2 is substituted with a reactive group such as an amino group, a 

20 cyclic amine with suitably protected reactive substituents, in the presence of a suitable base, 
such as a tertiary amine, such as for example triethylamine, in a suitable solven, such as 
acetonitrile or pyridine, at a reflux temperature to give the compounds 111. The ester 
group is hydrolyzed, and optional additional protecting groups removed, as described in 
Scheme XV. 

25 In accordance with Scheme XVII are prepared desired compounds of Formula I 

wherein R 5 is amino Compounds of formula 91 are reacted with HN-P, wherein P are 
amino protecting groups, for example benzyl and p-methoxybenzyl groups, in a solvent 
such as ethanol or toluene, at elevated temperature to give compounds of formula 1 1 9. 
Compounds of formula 1 19 are treated according to the procedures as described in 

30 Schemes XH, XV and XVI above to provide compounds of formula 120. Deprotection of 
protected amino compounds of formula 120 by catalytic hydrogenation such as Pd-C in 
ethanol or methanol at room temperature, or by oxidation if R is p-methoxybenzyl with 
ammonium cerium nitrate, and the resulting compounds of formula 121 are hydrolyzed by 
a base such as LiOH or NaOH to give compounds of formula 122. 

35 In accordance with Scheme XVm are prepared compounds of Formula I wherein 

the R 2 group is a ring group attached via a carbon atom. Compounds of formula 123, 
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wherein X is a leaving group such as chloride, bromide, iodide, fluoride or sulfonate, for 
example, is treated with an appropriately substituted malonate, wherein R, R' could be the 
same or different) are alkyl groups, such as diethyl and di-t-butyl malonate, in a polar 
solvent such as DMF, DMSO, or the like, in the presence of a strong base such as NaH, at 

5 a temperature between 0 to 60 # C, to give compounds of formula 124. Decarboxylation of 
compounds of formula 124 under acidic conditions, such as trifluoroacetic acid and 
hydrogen chloride in a solvent such as methylene chloride, ethanol, water, or the like, 
followed by protection of the intermediate acid with an ester such as diphenylmethyl ester 
by treating with diphenyl diazomethane in a solvent such as methylene chloride or THF, 

10 gives the compounds of formula 125. Compounds of formula 125 are then cyclized to 

compounds of formula 126 by reaction with B^OEOnBCCHE^Br or I(CH2 ^OEy 
or Rb substituted iodide or bromide, for example, wherein B is CH2, N, O or S, in die 
presence of a base such as NaH and in a solvent such as DMF, DMSO, or the like, at room 
temperature or elevated temperature. Alternately, conversion of compounds of formula 125 

15 to the methylenyl intermediate by reacting with aqueous formaldehyde with a base such as 
sodium bicarbonate in a solvent such as DMF, followed by reacting with methanesulf onyl 
chloride and triethylamine. The methylenyl compound is then converted to compound 126 
by cyclization or dipolar addition with a suitable reagent, such as trimethy lsulfonium iodide 
or diazomethane for cyclopropyl compound, in a solvent such as DMF, DMSO, or the like 

20 at 0 to 60°C in die presence of a suitable base such as NaH. Selective deprotection of the 
ester TtOCO, such as using trifluoroacetic acid and anisol at room temperature for 
diphenylmethyl ester, followed by alkaline hydrolysis of the other ester provides the 
desired compounds of formula 127, and followed by Curdus rearrangement when *R2 is 
NH2. In the compounds of formulas 126 and 127, n and m may be from 0-4, n+m=l-4, 

25 B may be CH2, N, O or S; R b may be hydrogen, alkyl, amino, aminoalkyl, hydroxyl or 
alkoxyl groups, for example, or other substituents as described for substituent Y in 
subf ormula Ic above. 

Representative of the chemical intermediates which are useful in the above 
syntheses, and which are regarded as a further aspect of the present invention, are the 

30 following compounds: 

4-t-butoxy-3^hlon>-2^,6-trifluoropyridine; 
4-t-butoxy-2,3,6-trifluoropyridine; 
4-t-butoxy-2,3,6-trifluoro-5-methylpyridine; 
4-t-butoxy-2^-difluoro-3-methylpyridine; 

35 2-(4-t-butoxy-5-fluoro-3-methyl-2-pyridm 
2-(4^:Moro-5-fluoro-3-methyl-2-pyric^ 
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2-(4^hloro-5-fluon>-3-methyl-2-pyric^ acid; 
ethyl 2^4KM>ro-5-fluaro-:^me^ 
2^4K:Moro-5-fluoro-3-methyl-2-pyridm^ 
2-(4KMoro-5-fluoro-3-methyl-2-p^ 
5 2^2^4^oro-5-fluorch3-m^ 1 3. 

propanedicarboxylic acid, diethyl ester; and 

8^oro-l-cyclopropyl-7-fluoi^ acid ethyl 

ester. 

The foregoing may be better understood from the following examples, which are 
10 presented for the purpose of illustration and are not intended as a limitation upon the scope 
of the invention. 

Example 1 

3-Ruoro-9-(4-fluorophenyl)-2-(^^ 
15 6H'6^X0-Pvridori^a1pvrinridine-7 K^rboxvlic acid 

SteB± 5-nuorp-2-(4-fluorobenzvl^ 

Sodium hydride (436 g of 60% NaH in mineral oil, 107.6 mmol) was 
suspended, under a nitrogen atmosphere, in 125 mL of anhydrous diethyl ether in a 500 

20 mL round-bottom flask fitted with a mechanical stirrer, a thermometer and a condenser. To 
this mixture, with vigorous stirring, was slowly added 6.28 mL (107.6 mmol) of 
anhydrous ethyl alcohol. After the evolution of gas ceased, a mixture of ethyl 2- 
fluoroacetate (10 mL, 102.5 mmol) and ethyl formate (12.5 mL, 153.7 mmol) was added, 
dropwise, to the ethoxide solution. The reaction mixture was cooled when necessary in 

25 order to maintain the reaction temperature between 18°C and 20°C The reaction mixture 
was stirred, under a nitrogen atmosphere, at 18-20°C for 4.75 hours. The solvent was 
removed under aspirator pressure, fresh anhydrous diethyl ether was added to the residue 
and the ether solution was concentrated under reduced pressure to afford, as a solid 
residue, the sodium enolate of ethyl 2-fluoro-3-oxo-2-propanecarboxylate, as described by 

30 E.EUrik and M. Imbeaux-Oudotte in Bull Soc Chim. 1 165-1 169, 1975. To this residue 
was added 20.3 g (107.6 mmol) of 4-fluon>benzylamidine hydrochloride, followed by 250 
mL of methanol and 28.8 mL (205 mmol) of triethylamine (TEA). The reaction mixture 
was heated, with stirring, at reflux temperature for 16 hours and then concentrated in 
vacuo. The residue was triturated with hexane and the hexane was decanted. Water was 

35 added to the residue and the aqueous mixture was acidified with glacial acetic acid and 
extracted with 4 X 150 mL of methylene chloride. The combined organic extract was 
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washed with 200 mL of water and concentrated in vacuo. The residue was recrystallized 
twice from ethyl acetate containing Norite® charcoal to afford the title compound, m.p. 
169-170°C; MS DCI-NH3 M/Z: 223 (M+H)+; 1h NMR (DMSO<16) d 3.87 (s, 2H), 7.14 
(m, 2H), 7.33 (m, 2H), 7.98 (d, 1H). Analysis calculated for Ci 1H8F2N2O: C, 59.46; 
5 H, 3.63; N, 12.61. Found: C, 59.08; H, 3.70; N, 12.57. 

Step 2: 4^on>5-fluoro>2-r4-fluoroben2vlVpvriiTiidine 

A mixture of 1.93 g (8.7 mmol) of 5-fluoro-2-(4-fluorobenzyl)-4- 
hydroxypyrimidine, from Step 1, and 15 mL of phosphorus oxychloride was heated in an 
oil bath at 90°C for 1.5 hours and then concentrated in vacuo. The residue was triturated 

10 with 75 mL of ice water and the aqueous mixture was adjusted to pH 8 - 9 by the addition 
of solid sodium bicarbonate. The mixture was extracted with 3 X 70 mL of methylene 
chloride. The combined organic extracts were dried over anhydrous magnesium sulfate, 
filtered and concentrated in vacuo to alight brown residue. The residue was purified by 
flash chromatography on a 230-400 mesh silica gel column (4.8 X 14.6 cm) eluted with 

15 hexaneimethylene chloride (1:1 v/v) to afford 1 .94 g (90% yield) of the title compound; MS 
DCI-NH3 M/Z: 241 (M+H)+; NMR (CDCI3) d 4.22 (s, 2H), 7.00 (m, 2H), 7.30 (m, 
2H), 8.48 (s, 1H). 

Step 3; 5-HuoTO-2-(4-fluorobenzviy4-^^ 

20 A mixture of 0.48 g (2 mmol) of 4-chloro-5-fluoro-2-(4-fluorobenzyl)-pyrimidine 

from Step 2 and 1.53 mL (14 mmol) of 4-methylpiperazine in 10 mL of methylene chloride 
was stirred at ambient temperature for 1.5 hours. The reaction mixture was concentrated in 
vacuo and the residue was dissolved in methylene chloride. The resultant solution was 
washed with 4 X 30 mL of water, dried over anhydrous magnesium sulfate, filtered and 

25 concentrated in vacuo to give 0.59 g (95% yield) of the title compound as an oil; 1 H NMR 
(CDCI3) d 2.32 (s, 3H), 2.47 (t, 4H), 3.78 (t, 4H), 3.99 (s, 2H), 6.97 (m, 2H), 7.29 (m, 
2H), 7.97 (d, 1H). The product was carried on to the next step without purification. 

Step 4: Diethyl 2^thoxy-3-(4-fluorophenyl)-3-[5-fluoro-4- 

30 (4-methvpiperaz^ 

A solution of 0.35 mL (2.5 mmol) of diisopropylamine in 5 mL of anhydrous 
tetrahydrofuran (THF) was prepared under a nitrogen atmosphere and cooled in an 
ice/water bath. To this solution was added via syringe, 1.0 mL of a 2.5 M solution of n- 
butyilithium (2^ mmol) in hexane. The solution was stirred for 15 minutes at 0°C and then 
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cooled to -78°C To the mixture at -78°C, was added a solution of 0.7 g (2.3 mmol) of 5- 
fluaro-2-(4-fluorobenzyl)^(4-meth^^^ from Step 3, in 5 mL of 

anhydrous THF and a dark red-colored solution was formed. The solution was stirred at 
-78°C for 1 hour and then 0.46 mL (2.3 mmol) of ethyl 2-carboethoxy-3-ethoxy-2- 
5 propenecarboxylate was added. Stirring was continued at -78°C for 3 hours and the 

reaction mixture turned a light yellow color. The reaction mixture was poured into 30 mL 
of water, with 6 g of solid ammonium chloride. The aqueous mixture was extracted with 4 
X 50 mL of methylene chloride. The combined organic extract was dried over magnesium 
sulfate, filtered and concentrated in vacuo. The residue was dissolved in 300 mL of 

10 methylene chloride. The resultant solution was washed with a 50 mL portion of water, 
followed by a 75 mL portion of water, dried ova: anhydrous magnesium sulfate, filtered 
and concentrated in vacuo to afford die title compound; MS DCI-NH3 M/Z: 521 (M+H)+; 
*H NMR (CDCI3) d 0.84 (2 X t, 3H), 1.18 (t, 3H), 1.28 (t, 3H), 2.33 (s, 3H), 2.50 (m, 
4H), 3.36-3.53 (m, 2H), 3.83 (s, 4H), 3.96-4.22 (m, 4H), 4.42 (t, 1H), 4.98 (dd, 1H), 

15 6.95 (m, 2H), 7.48 (m, 2H), 7.99 (d, 1H). 

Step 5: Ethyl 3-fluoro-9-(4-fluorophenyl>2-(^^ 
^H-6-oxo-nvridorL2-alDvrimidine^7-ca^xv! a tf> 

A solution of 0.57 g (1.1 mmol) of diethyl 2-ethoxy-H4-fiuorophenyl)-3-[5- 
20 fluoro-4-(4-methypiperazin- 1 -ylpyrimidin-2-yl]-propane- 1 , 1-dicarboxylate, from Step 4, 
and 0.2 mL of l,8-diazabicyclo[5.4.0]undec-7-ene (DBU) in 200 mL of toluene was 
heated at reflux temperature, with stirring, for 20.5 hours. During the first 0.5 hours, 125 
mL of toluene was removed via Dean Stark trap and lOOmLof fresh toluene was added 
through a dropping funnel. Water (75 mL) was added to the reaction mixture and stirring 
25 was continued at ambient temperature for 3 hours. The organic layer was separated and 
washed with 75 mL of water. The combined aqueous layers were extracted with 3 X 75 
mL of toluene. The organic layers were all combined, dried over anhydrous magnesium 
sulfate, filtered and concentrated in vacuo. The residue (0.32 g) was purified on a 70-230 
mesh silica gel column (2.4 X 43 cm) eluted with ethyl alcoholrchloroform (1:10 v/v) to 
30 afford 0.26 g (56% yield) of the title compound, rap. 202-204 p C; MS DCI-NH3 M/Z: 429 
(M+H)+; lH NMR (CDCI3) d 1.40 (t, 3H), 2.33 (s, 3H), Z51 (m, 4H), 3.93 (m, 4H), 
4.40 (q, 2H), 7.08 (t, 2H), 7.50 (m, 2H), 8.43 (s, 1H), 9.20 (d, 1H). 



-72- 



WO 96/39407 



PCTAJS96/08991 



Step 6: Benzyl 3-fluoro-9-(4-fluorophenyl>2-(4-methylpipera2dn-l-yl) 
^H^xo-pvridQrU-alnvriiTridine-7-caThnTv l^ 

A mixture of 0.11 g (0.26 mmol) of ethyl 3-fluoro-9-(4-fluorophenyI)-2-(4- 
inemylpiperazm-l-yl)-6H-6-oxo-p^ from Step 5, 50 

5 mL of dry benzyl alcohol and 0.05 mL of titanium tetraethoxide was heated, with staring, 
at 100°C for 22 hours. The benzyl alcohol was removed by distillation under reduced 
pressure and the residue was dissolved in 75 mL of methylene chloride. To this solution 
was added 5 mL of saturated aqueous lithium fluoride solution and the resultant mixture 
was stirred at ambient temperature for 20 minutes. The layers were separated and the 

to organic layer was diluted with 75 mL of methylene chloride and washed with 20 mL of 
water. The aqueous layer was extracted with 25 mL of methylene chloride and the 
methylene chloride layer from this extraction was combined with the organic layer. The 
combined organic layers were dried over anhydrous magnesium sulfate, filtered and 
concentrated. The residue (0.18 g) was chromatographed on a 70-230 mesh silica gel 

15 column (1.8 X 34 cm) eluted with ethanohchloroform (1:13 v/v) to afford 87 mg (67% 
yield) of the tide compound; l H NMR (CDCI3) d 233 (s, 3H), 2.52 (m, 4H), 3.94 (m, 
4H), 5.40 (s, 2H), 7.08 (s, 2H), 7.27 (m, 5H), 8.44 (s, 1H), 9.21 (d, 1H). The product 
was carried on to the next step without further purification. 

20 Step 7: 3-Huoro-9-(4-fluorophenyl)-2-(4-memyh7iperazin-l-yl)- 
6H-6-oxo-pvridon 2-alpYrimi(tinp-7-f. arboxvlic acid 

Benzyl 3-fluoro-9-(4-fluorophenyl)-2-(4-methylpiperazin- 1 -yl)-6H-6-oxo- 
pyridotU-a]pyriiriidine-7-carboxylate (87 mg, 0.177 mmol), from Step 6, was dissolved 
in 20 mL of ethyl acetate. To this solution was added 20 mg of 10% palladium on carbon 

25 and the resultant mixture was hydrogenated at ambient temperature, under 4 atmospheres of 
hydrogen, for approximately 19 hours. The catalyst was removed by filtration and washed 
with 400 mL of ethyl acetate The filtrate was concentrated in vacuo to give 652 mg of 
solid. The solid was purified by chromatography on a 70-230 mesh silica gel column (1.8 
X 18.5 cm) eluted with chlorofonrurnethanohacetic acidrwater (100:25:5:2.5 v/v/v/v). The 

30 fractions containing the desired product were combined and concentrated. Toluene was 
added to the residue and evaporated in vacuo. Chloroform was then added to the residue 
and evaporated in vacuo to afford the tide compound as a yellow solid, m.p. 225-230°Q 
MS DCI-NH3 M/Z: 401 (M+H)+; Ifi NMR (CDCI3) d 1.68 (brs, 1H), 2.33 (s, 3H), 2.53 
(brs, 4H), 3.98 (brs, 4H), 7.10 (t, 2H), 7.48 (m, 2H), 8.57 (s, 1H), 9.08 (d, 2H). 

35 Analysis calculated for C20H I8F2N4O3+O.75H2O: C, 58.03; H, 4.75; N, 13.54. Found: 
C, 57.98; H, 4.32; N, 13.22. 
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ExflqjpteZ 

3-Huoro-9-(4-fluorophenyl>-2-(4-methylpiperaziii- 1 -yl)- 
$fl-^xp-pvridpn,2-3lpT^^ f»ci<l 



Step 1: 



Ethyl 3-fluoro-9-(4-fluorophenyl)-2-hydroxy- 
6H-6^xo>DvridorL2-aTpvriimdme-7>carboxvlate 



To a stirred solution of 0.87 g (2.05 mmol) of ethyl 3-fluoro-9-(4-fluorophenyl)- 
2-(4-methylpiperazm-l-yl)-6H^ the product 

of Step 5 of Example 1, in 54 mL of THF/ water (1:1) was added 6 mL of 1 N aqueous 
sodium hydroxide solution. The reaction mixture was stirred at ambient temperature for 6 
hours and then was allowed to stand overnight at ambient temperature. The solid was 



filtered and dried to give the title compound; l H NMR (d6-DMSO) d 1.23 (t, 3H), 4. 15 (q, 
2H), 7.17 (m, 2H), 7.52 (m, 2H), 7.91 (s, 1H), 8.77 (d, 1H). 



A mixture of 55.7 mg of ethyl 3-fluoro-9-(4-fluorophenyl)-2-hydroxy-6H-6-oxo- 
pyrido[U2-a]pyrimidine-7-<^rboxylate from Step 1 and 0.5 mL of phosphorus oxychloride 
was stirred and heated at 90°C for 1.25 hours. The mixture was evaporated under reduced 
pressure to yield the title compound which can be reacted with amines without purification. 
A pure sample of the title compound is obtained by treatment of the crude product with 
aqueous sodium bicarbonate solution and extracting the aqueous mixture with methylene 
chloride. The organic solution is concentrated and chromatographed on silica gel eluting 
with ethyl acetate. 

Step 3: Ethyl 3-fluoro-9-(4-fluorophenyl)-2-(4-methylpiperazin- 1-yl)- 
6H^xo-Pvridori.2-afavrimidine>7-carhoxvlate 

Following the procedures described in Step 3 of Example 1, ethyl 2-chloro-3- 
fluoro-9-(4-fluorophenylH5H^xo-p^ from Step 2 is 

reacted with 4-methylpiperazine to afford the tide compound. 



Step 2: 



Ethyl 2-chloro-3-fluoro-9-(4-fluorophenyl)- 
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Step 4: Benzyl 3-flucnx)-9K4-fIiiorophenyl>-2^4-^ 
ffl^x^pyricfrfl^Tgy^ 

A mixture of 0.1 1 g (0.26 mmol) of ethyl 3-fluoro-9-(4-fluorophrayl)-2-(4- 
methylpiperazin- l-yl)-6H-6-oxo-pyrido[ 1 ^-aJpyrimidine-7K^rix>xylate^ from Step 3, 50 

5 mL of dry benzyl alcohol and 0.05 mL of titanium tetraethoxide was heated, with stirring, 
at 100°C for 22 hours. The benzyl alcohol was removed by distillation under reduced 
pressure and the residue was dissolved in 75 mL of methylene chloride. To this solution 
was added 5 mL of saturated aqueous lithium fluoride solution and the resultant mixture 
was stirred at ambient temperature for 20 minutes. The layers were separated and the 

10 organic layer was diluted with 75 mL of methylene chloride and washed with 20 mL of 
water. The aqueous layer was extracted with 25 mL of methylene chloride and the 
methylene chloride layer from this extraction was combined with the organic layer. The 
combined organic layers were dried over anhydrous magnesium sulfate, filtered and 
concentrated. The residue (0.18 g) was chromatographed on a 70-230 mesh silica gel 

15 column (1.8 X 34 cm) eiuted with ethanoLchloroform (1:13 v/v) to afford 87 mg (67% 
yield) of the title compound; l H NMR (CDCI3) d 2.33 (s, 3H), 2.52 (m, 4H), 3.94 (m, 
4H), 5.40 (s, 2H), 7.08 (s, 2H), 7.27 (m, 5H), 8.44 (s, 1H), 9.21 (d, 1H). The product 
was carried on to the next step without further purification. 

20 Step 5: 3-Huoro-9-(4-fluorophenyl)-2^4-methylpiperazin-l-yl)- 
ffl-frQ*Q-pyriM 1 >a1pyrimidin^7^arbQxylig acid 

Benzyl 3-fluoro-9^4-fluorophenyl)-2^4-methy^ 
pyrido[l,2-a]pyrimidine-7<arboxylate (87 mg, 0.177 mmol), from Step 4, was dissolved 
in 20 mL of ethyl acetate. To this solution was added 20 mg of 10% palladium on carbon 

25 and the resultant mixture was hydrogenated at ambient temperature, under 4 atmospheres of 
hydrogen, for approximately 19 hours. The catalyst was removed by filtration and washed 
with 400 mL of ethyl acetate The filtrate was concentrated in vacuo to give 652 mg of 
solid. The solid was purified by chromatography on a 70-230 mesh silica gel column (1.8 
X 18.5 cm) eiuted with chloroformrmethanohacetic acidrwater (100:25:5:2.5 v/v/v/v). The 

30 fractions containing the desired product were combined and concentrated. Toluene was 
added to the residue and evaporated in vacuo. Chloroform was then added to die residue 
and evaporated in vacuo to afford the title compound as a yellow solid, m.p. 225-230°C; 
MS DCI-NH3 M/Z: 401 (M+H)+; l H NMR (CDCI3) d 1.68 (brs, 1H), 2.33 (s, 3H), 2.53 
(brs, 4H), 3.98 (brs, 4H), 7.10 (t, 2H), 7.48 (m, 2H), 8.57 (s, 1H), 9.08 (d, 2H). 

35 Analysis calculated for C20HI8F2N4O3+O.75H2O: C, 58.03; H, 4.75; N, 13.54. Found: 
C, 57.98; H, 4.32; N, 13.22. 
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Examples 3-38 

By following the procedures described in Example 2 and using the appropriate 
amine, Examples 3-20, as disclosed in Table 1, may be prepared which have the general 
5 formula 

O 

F Vj^ N A^cOOH 



Likewise, Examples 21-38, as also disclosed in Table 1, may be prepared by 
using the appropriate amine and 2,4-difluorobenzylamidine instead of 4-fluoro- 
10 benzylamidine to produce the general formula 

O 




F 
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Table 1 

Example NPS- Exarrmte IMos. R 2 



3,21 X N*^| 12,30 

k^NH* l^O 

\ x^CK, \ ^^CH2NH*CH3 



5,23 



6,24 



10,28 



k^N^ 14,32 ^ 



7 ' 25 kX 16 - 34 



V 



9 - 27 X,>\^ NH 2* 18,36 



NHj, * 

CHa 



17 ' 35 0H 3 ^O~^- 



CI 



KILJ * 



\ m__ NH'ET 



11.29 ^1 20,38 

* The amines are protected and deprotected as described in Example 58 
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Example 39 

6H^xo-PvridorL2-a1imin^ aciri 

5 SlSSLL 2<^loproDvl^hvdroxvacrv1ir ?<pfi 

A 1 . 1 M solution of diethylzinc (350 mL) in an oven-dried system under positive 
nitrogen atmosphere is coled in an ice bath. Vinyl acetic acid (17 mU 200 mmol) is added 
dropwise with stirring, followed by 24 mL (300 mmol) of diiodomethane. The reaction 
mixture is stirred overnight at ambient temperature. The reaction mixture is then cautiously 

10 poured into 500 mL of 1 N aqueous hydrochloric acid solution and the aqueous mixture is 
extracted with diethyl ether. The organic layer is dried over anhydrous sodium sulfate, 
filtered and concentrated. The residue is vacuum distilled to give cyclopropylacetic acid. 

The cyclopropylacetic acid ( 1 5 g, 1 50 mmol) in a flask protected from moisture is 
cooled in an ice bath and 13.2 mL (180 mmol) of thionyl chloride is added dropwise with 

15 stirring. After the addition is complete, the reaction mixture is warmed to ambient 

temperature and then to 50°G The reaction mixture is heated at 50°C for 1 hour and then 
cooled in an ice bath. Absolute ethanol (26 mL, 450 mmol) is added dropwise with stirring 
to the reaction mixture. After the addition is complete, the reaction mixture is stirred at 
ambient temperature overnight The reaction mixture is diluted with 500 mL of methylene 

20 chloride and then washed with 200 mL of 5% aqueous sodium bicarbonate solution. The 
organic layer is dried over anhydrous sodium sulfate, filtered and die ethyl ester of 
cyclopropylacetic acid is obtained by distillation. 

2-Cyclopropyl-3-hydroxyacryUc acid (12.8 g, 100 mmol), from Step 1, is 
dissolved in 1 50 mL of dry dimethoxyethane in an ovenKiried system under positive 

25 nitrogen atmosphere. The resultant solution is cooled in an ice bath and 4.4 g of 60% 
sodium hydride in mineral oil is added. The mixture is stirred for several hours at 
approximately 0°C and then for several hours at ambient temperature. The reaction mixture 
is cooled in an ice bath and 8.9 mL (110 mmol) of ethyl formate in 90 mL of dry 
dimethoxyethane is added dropwise with stirring. After the addition is complete, the 

30 reaction mixture is stirred overnight at ambient temperature. The reaction mixture is then 
cautiously poured into 300 mL of saturated aqueous ammonium chloride solution and 
extracted with ethyl acetate. The ethyl acetate solution is dried over anhydrous sodium 
sulfate, filtered and concentrated in vacuo to afford the title compound. 
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StCP 2. Ethvl 5>Cvclopropvl-Z6-dihvrirnx Y -n icotinic acid 

A solution of 1 L5 (88 mmol) of monoethyl malonate monoamide in 25 mL of dry 
THF is cooled in an ice bath and is treated with 10.7 g (95 mmol) of potassium t-butoxide. 
The reaction mixture is stirred at 0-5°C for 1 hour. A solution of 12.5 g (80 mmol) of 2- 
5 cyclopropyl-3-hydroxyacryllic acid, from Step 1 , in 20 mL of dry THF is added drop wise 
with stirring. The reaction mixture is then warmed to ambient temperature and then heated 
at reflux overnight The reaction mixture is poured into brine and is extracted with ethyl 
acetate. The organic layer is dried over anhydrous sodium sulfate, filtered and concentrated 
in vacuo to afford the title compound 

10 

SlSE-l Ethyl 5^clQpr^^^ch|o^iricptinip arid 

Ethyl 5^yclopropyl-2,6-dihydroxy-nicotinic acid (15.6 g, 70 mmol) from Step 2, 
1 ,2-dichloroethane (25 mL), anhydrous DMF (2 mL) and phosphoryl chloride (14.3 mL, 
150 mmol) are combined in a system under positive nitrogen atmosphere, The reaction 
15 mixture is stirred at ambient temperature for 24 hours then diluted with 1 ,2-dichloroethane. 
The reaction mixture is then washed with 5% aqueous sodium bicarbonate solution and 
brine. The organic layer is dried over anhydrous sodium sulfate, filtered and concentrated 
in vacuo to afford the title compound. 

20 Step 4. 2-Chloro-5-cyclopropyl-6- N-((4,5dimethoxy- 

2-nitro-phenvDmethoxvcarbonvnamino-nicotinic acid 

Ethyl 5-Cyclopropyl-2,6-dichloro-nicotinic acid (1 1.2 g, 50 mmol) from Step 3 is 
dissolved in 15 mL of anhydrous DMF. To this solution is added 25 mL of concentrated 
ammonium hydroxide and the reaction mixture is heated at reflux overnight The reaction 

25 mixture is cooled to ambient temperature, diluted with water and extracted with 1,2- 
dichloroethane. The organic layer is dried over anhydrous sodium sulfate, filtered and 
concentrated in vacuo. The residue is dissolved in 250 mL of 1 ,2-dichloroethane and 200 
mL of 10% aqueous sodium carbonate solution. The reaction mixture is cooled in an ice 
bath and 16.5 g (60 mmol) of 3,4niimethoxy-6-nitrobenzylchloroformate is added. The 

30 reaction mixture is stirred at 0-5°C for 1 hour. The layers are separated and the aqueous 
layer is extracted with 1 ,2-dichloroethane. The combined organic layers are dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo. 
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Step 5: 2-Chloro-5-cyclopropyl-6- N-((4,5dimethoxy-2-nitro- 
DhenvlfrxK^oxvcarbonviy^^^ acid 

2-Chloro-5-cyclopropyl-6- N^(4,5dimethaxy-2-nitro^^ 
aniino-nicotimc acid (14.4 g, 30 mmol) from Step 4 is dissolved in 20 mL of dry THF in 
5 an oven-dried system under positive nitrogen atmosphere. The reaction mixture is cooled 
in an ice bath and 13 g of 60% sodium hydride in mineral oil is added. The reaction 
mixture is stired at 0-5°C for 1 hour and 3.2 g (33 mmol) of alpha-fluoroacetyl chloride in 5 
mL of dry THF is added drop wise with stirring. After the addition is complete, the 
reaction mixture is slowly wanned to ambient temperature and stirred overnight at ambient 
10 temperature. The reaction mixture is then poured into brine and extracted with ethyl 
acetate. The ethyl acetate solution is dried over anhydrous sodium sulfate, filtered and 
concentrated in vacuo, to afford the title compound. 

Step 6: 2-Chloro-5-cyclopropyl-6- N^(4^dhnethoxy-2-nitro-phenyl)methoxy- 

15 caitonvlV N-(2-fluoro-3-hvrirox v- 1 -oxo- 1 -prop-2-envnaimno~mcotinic acid 

Sodium hydride 0880 mg of 60% NaH in mineral oil) is suspended in 10 mL of 
dry THF. The suspension is cooled in an ice bath and 10.7 g (20 mmol) of 2-chloro-5- 
cycloprc^yI-6- N^(4^dii^ 

amino-nicotinic acid, from Step 5, in 150 mL of dry THF is added drop wise with stirring. 

20 After the addition is complete, the reaction mixture is stirred at 0-5°C for 1 hour. Ethyl 
formate (1.78 mL, 22 mmol) in 25 mL of dry THF is added dropwise with stirring. After 
the addition is complete, the reaction is stirred overnight at ambient temperature and then 
poured into 10% aqueous ammonium chloride solution. The aqueous mixture is extracted 
with ethyl acetate. The organic layer is dried over anhydrous sodium sulfate, filtered and 

25 concentrated in vacuo to afford the tide compound. 

Step 7: Ethyl 9-cyclopropyl- 1 -((4^dimethoxy-2-nitro-phenyl)methoxycarbonyl)3- 
fluorQ-2-hvdroxy^H^xo-n^ 

A solution of 8.5 g (15 mmol) of 2-Chloro-5-cyclopropyI-6- N-((4,5dimethoxy- 

30 2-nitro-phenyl)methoxycarbonyl)^ 

nicotinic acid, from Step 6, is dissolved in 200 mL of dioxane/water (1:1). To this solution 
is added 4. 1 g (30 mmol) of potassium carbonate. The reaction mixture is heated at reflux 
with stirring overnight and then cooled to ambient temperature. The reaction mixture is 
then diluted with water and extracted with ethyl acetate. The organic layer is dried over 

35 anhydrous sodium sulfate, filtered and concentrated in vacuo to afford the title compound. 
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Step 8: Ethyl 9-cyclopropyl-3-fluoro-2-chloro-6H- 

Ethyl 9-cyclopropyl- 1 K(4,5dimethoxy-2-mtrc^p^ 
fluoro-2-hydn)xy-6H-6-oxo-pyrido[ 1 ,2-a]pyrimidine-7-carboxylate (5.3 g, 10 mmol) from 

5 Step 7 is dissolved in 75 mL of 2: 1 dioxane: water and the resultant solution is illuminated 
with 320 ran light for 30 min. The reaction mixture is extracted with ethyl acetate. The 
organic layer is dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. 
The residue is purified by silica gel chromatography to afford die product of Step 7 with the 
nitrogen protecting group removed. This product is dissolved in 1,2-dichloroethane and 

10 tretaed with phosphorous oxychloride at ambient temperature for 1 8 hours. The reaction 
mixture is diluted with 1,2-dichloroethane and is washed with saturated aqueous sodium 
bicarbonate solution and brine. The organic layer is dried over anhydrous sodium sulfate, 
filtered and concentrated in vacuo to afford crude title compound which is purified by 
recrystallization from ethyl alcohol. 

15 

Step 9: Ethyl 9-cyclopropyl-3-fluoro-2-{4-methy Ipiperazin- 1 -yl>- 
6H>6-oxo-pvridori.2-a1pvrimidine>7-carboxvlic acid 

Following the procedures described in Step 3 of Example 1, ethyl 9-cyclopropyl- 
3-fluoro-2n;hloro^H^^xo-pyrido[l,2-a]pyi™ from Step 8 is reacted 

20 with 4-methylpiperazine to afford the title compound. 

Step 10: 9-(^clopropyl-3-fluoro-2-(4-methylpipera2in-l-yl)- 

QH-(?-o7gQ-py)riidQn ^a1pyriimjdiing-7s?^Qxyfe arid 

Following the procedures described in Steps 5 - 7 of Example 1, Ethyl 9- 
25 cycIopropyl-3-fluoro-2-(4-methylpiperazin-^ 
carboxylic acid is converted to the title compound. 

Ex<»TTples 4Q-57 

30 By following the procedures described in Example 39 and replacing 4- 

methylpiperazine in Step 4 with die appropriate amine, Examples 40-57 may be prepared 
as disclosed in Table 2 wherein the compounds have die general formula 
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O 




COOH 
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Table 2 

Example NO- B 2 Example No. fi 2 



40 49 >^ 



41 



42 



43 



47 



48 



O , N -\ 

\ 



CH 3 
\ _ XH 3 
44 X N^Y 53 



CH 3 N-i 

46 X^^^N^ * 55 O^NH;,* 

CI 



a 



NH 2 



O 57 CV 



NHET 



* The amines are protected and deprotected as described in Example 58 
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Example, 58 

8-f3-Amino-1-pYrmHfiinvlMH^nnlirin^ ne -^ a r b oxvUc acid hvrtmrhlnri^ 

St6P h 4-Ch1orn-2-picnlint» 

To 34.5 mL (0.37 mol) of phosphorus oxychloride, under a nitrogen atmosphere, 
was added 20.0 g (0.19 mol) of 2-picoline-N-oxide (commercially available from Aldrich 
Chemical Company) in small portions. The reaction temperature slowly increased during 
the addition to ~60°C. After die addition was complete, the reaction mixture was a 
homogeneous dark red solution and the reaction temperature was 80°C. This solution was 
heated at 120°C for 1.5 hours. The reaction mixture was concentrated under reduced 
pressure in order to remove most of the phosphorus oxychloride and the concentrate was 
poured into ice water. The aqueous mixture was allowed to stand for 2 hours at ambient 
temperature and then was extracted with diethyl ether. The ether extract was discarded. 
The aqueous layer was adjusted to pH 8.0 with potassium carbonate and then extracted 
with ethyl acetate. The organic extract was dried over anhydrous sodium sulfate, filtered 
and concentrated under reduced pressure. The liquid concentrate was distilled to afford 
8.737 g of a mixture of the title compound and the isomeric 6-chloro-2-picoIine as a clear 
colorless liquid, b.p. 70°C (25 mm Hg). This product was combined with another sample 
of the same mixture prepared separately by the same procedure. The isomeric products 
were inseparable by distillation. The combined products (12.905 g) were dissolved in 750 
mL of ethyl alcohol. To the resultant solution was added, dropwise, concentrated nitric 
acid solution until a white precipitate formed and the pH of the supernatant solution was 1 . 
The precipitate was removed by filtration and dissolved in water. The resultant aqueous 
solution was adjusted to neutral pH with sodium bicarbonate and then extracted with 
methylene chloride. The organic extract was dried over anhydrous sodium sulfate, filtered 
and concentrated under reduced pressure to afford 7.487 g of the title compound. 
•H NMR (CDC13) d 2.55 (s, 3H), 7.12 (dd, 1H, J=3 Hz, 6 Hz), 7.18 (d, 1H, J=3 Hz), 
8.40 (d, 1H, J=6 Hz). 

Step 2, PietfiYl 2-ethQXV-3-(5-flU0r0Pvridin-7.-vn-nmh a nP-1 1 - dicarhoxvlatP. 

Lithium diisopropylamide (LDA: 16 mL of a 1.5M solution in hexane) was 
added to 8 mL of dry THF, under a nitrogen atmosphere, and the resultant solution was 
cooled to -70°C in a isopropyl alcohol/dry ice bath. To the cooled solution of LDA, was 
added dropwise, over a 30 minute period, a solution of 2.5 g (19.6 mmol) of 4-chloro-2- 
picoline, from Step 1, in 20 mL of dry THF. The solution turned a very dark red color. 
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After stirring the dark red solution for 0.5 hours at -70°C, a solution of 4.04 mL (19.6 
mmol) of ethoxymethylenemalonate in 18 mL of dry THF was added drop wise over a 30 
minute period. The reaction solution turned from dark red to orange. After stirring for 0.5 
hours at -70°C the reaction solution was allowed to warm to -20°C and was stirred at -20°C 
5 fori hour. The reaction was quenched at -20°C by the addition of 13 mL of glacial acetic 
acid and the cooling bath was removed. After 20 minutes the reaction solution was poured 
into 5% aqueous sodium bicarbonate solution. The aqueous mixture was extracted with 
methylene chloride and the organic extract was dried over anhydrous sodium sulfate, 
filtered and concentrated under reduced pressure. The residue (8.03 g) was purified by 
10 chromatography on a silica gel column (-120 g of SiQ2) eluted with 0.5% methanol in 
methylene chloride to afford 4.59 g (68% yield) of the title compound. 

StCP 3 , Ethvl 8^hlQTO^HKluinoHan^ne~^carboxvlate 

80 mL of Dowtherm A® in a 3-neck flask equipped with a thermometer, an 
15 addition funnel and an air-cooled condenser was heated to 235°C, under nitrogen, using a 
heating mantel. A solution of 4.26 g (12.4 mmol) of diethyl 2-ethoxy-3-(5-fluoropyridin- 
2-yl)-propane- 1 , 1 -dicarboxylate, from Step 2, in 45 mL of Dowtherm A® was added, 
dropwise over a 1 .5 hours period, through the addition funnel to the heated stirring 
Dowtherm A®. After the addition was complete, the resultant solution was heated at 
20 ~200°C for 1 hour and then was cooled to ambient temperature. The black-green-colored 
solution was then poured into 500 mL of hexane and a precipitate formed. The precipitate 
was collected by filtration, washed with 5 X 100 mL of hexane and dried to afford 1 .487 g 
(48% yield) of the title compound. 

25 Step 4. Ethyl 8-(3-(N-t-butoxycarbonyl)amino-.l-pynolidinyl)- 
4^-qyinoh2in-4-one^-(^bpyy^tfi 

Ethyl 8-chloro-4H-quinolizin-4-one-3-carboxylate (1.0 g, 3.97 mmol), from Step 
3, was dissolved in 20 mL of dry pyridine under a nitrogen atmosphere. To the resultant 
solution was added a solution of 1.85 g (9.92 mmol) of 3-(N-t- 
30 butoxycarbonylamino)pyrrolidine in 5 mL of dry pyridine and the reaction mixture was 
heated at 70°C for 4.5 hours. The reaction mixture was then concentrated in vacuo in order 
to remove all of the pyridine. The dry residue (3.124 g) was purified by chromatography 
on silica gel eluted with 2% methanol in methylene chloride to afford 0.889 g (56% yield) 
of the title compound. 
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Step 5: 8-(3- Amino- 1 -pyrrolidinyl)-4H-quinolizin- 
4-one-3-carboxvlic acid hvdmA1«pfr 

A solution of 0,889 g (2.2 mmol) of ethyl 8-(3-(N-t-butoxycarbonyl)amino-l- 
pyiroUdinylHH^uinolizin-^ne-S-carboxyl^ from Step 4, in 20 mL of trifluoroacetic 
5 acid (TFA) was stirred for 2 hours at ambient temperature. The TFA was evaporated in 
vacuo and the residue was dissolved in 200 mL of methanol. To the resultant solution was 
added 4.5 g of strongly basic ion exchange resin and the mixture was stirred at ambient 
temperature for 1 hour. The mixture was filtered and the filtrate was concentrated under 
reduced pressure to afford crude ethyl 8-(3-amino- 1 -pyrroUdinyl)-4H-quinolizin-4-one-3- 

10 carboxylate as a residue. The residue was dissolved in 5 mL of THF and 11 mLof a 1 M 
aqueous solution of sodium hydroxide was added. The reaction mixture was heated at 
60°C for 1 hour and then the reaction temperature was increased to 85°C in order to 
evaporate the THF. The concentrated reaction solution was diluted with 20 mL of water 
and the pH of the resultant solution was adjusted to 1 - 2 with concentrated hydrochloric 

15 acid. The aqueous solution was concentrated in vacuo. The residue was crystallized from 
ethyl alcohol: isopropyl alcohol: water (4:4:1 v/v/v) and recrystallized from ethyl 
alcohol/water to afford 0.388 g (57% yield) of the title compound, m.p.225-230°G MS 
DCI-NH3: 274 (M-C1)+ 90%, 230 ((M-C1)-C02H) + base; IR (KBr): 3420 (OH), 1650 
(C=0) cm-1; *H NMR (TFA) d 2.8-3.1 (m, 6H), 4.62 (m, 1H), 7.06 (s, 1H), 7.4 (d, 2H, 

20 J=9 Hz), 8. 14 (d, IH, J=9 Hz), 9.06 (d, 1H, J=9 Hz). Analysis calculated for 

C14H16CIN3O3+I/3H2O: C, 53.21; H, 5.10; N, 13.30. Found: C, 53.58; H, 5.38; N, 
13.30. 

Example 59 

25 fr(3-(N-Norvalvl)amino-pm 

3- Amino- 1 -benzylpyrrolidine (I. Sumio and T. Matsuo, Japanese Kokai JP 
5328161, published March 16, 1978) is coupled to N-t-butoxycarbonyl norvaline (Boc- 
nVal) using conventional N-hydroxysuccinimide coupling procedures. The 1-benzyl group 
is removed by hydrogenolysis in methanol using palladium on carbon catalyst The 3-(N- 
30 Boc-norvalyl)aminopyrTOlidine is then reacted with ethyl 8-chloro-4H-quinolizin-4-one-3- 
carboxylate, the product of Step 3 of Example 58, as described in Step 4 of Example 58, 
replacing 3-(N-t-butoxycarbonylamino)pyrrolidine with 3-(N-Boc- 
norvalyl)aminopyrrolidine, to give 8-(3-(N-norvalyl)amino-pyrro^ 
one-3-carboxylic acid with the nitrogen of the amino acid protected with a Boc group. The 
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Boc protecting group is removed by standard hydrolysis using trifluoroacetic acid and 
dilute aqueous hydrochloric acid. 

Using the procedure outlined in Example 59, or any of the other conventional 
condensation methods listed above, other amino acid derivatives of the compounds of this 
5 invention having an amino group can be prepared Examples of amino acids which can be 
coupled, either alone or in combination with one and other, include naturally occurring 
amino acids such as glycine, alanine, leucine, isoleucine, methionine, phenylalanine, 
valine, and the like, as well as synthetic amino acids such as cyclohexylalanine, 
cyclohexylglycine, aminopentanoic acid, and the like. 

10 

Example 60 

8'Chloro^H^uinoIiziiwt-one-3-carboxvIic acid 

SfcP 1; Ethyl 8^Mom^HHiuinoli2ii>^ne-3- carboxvIate 

15 35 mL of Dowtherm A® in a 3-neck flask equipped with a thermometer, an 

addition funnel and an air-cooled condenser was heated to 230-235°C, under positive 
nitrogen pressure, using a heating manteL A solution of 2.7 g (7.85 mmol) of diethyl 2- 
edioxy-3-(5-fluoropyridin-2-yl)-propane-l,l^carboxylate, the product of Step 2 of 
Example 58, in 45 mL of Dowtherm A® was added, dropwise over a 1 .5 hours period, 

20 through the addition funnel to the heated stining Dowtherm A®. After the addition was 
complete, the resultant solution was heated at ~200°C for 40 minutes and then was cooled 
to ambient temperature. The black-green-colored solution was then poured into 600 mL of 
hexane and a precipitate formed. The precipitate was collected by filtration, washed with 2 
X 150 mL of hexane and dried to afford 1.15 g (58% yield) of the title compound, m.p. 

25 153-154°G 

SftP 2: 8-Chloro^H-quinolizin-4-one-3-carboxvlic acid 

Ethyl 8-chloro^H-quinolizin-4-one-3-carboxylate (125 mg, 0.5 mmol) was 
suspended in 5 mL of 0.5 N aqueous sodium hydroxide solution. The reaction mixture 
30 was heated to 65°C and 2 mL of THF was added. After the reaction mixture was stirred at 
65°Cfor 1 hour, the THF was distilled from the mixture. Stirring was continued for 2 
hours at 65°C and then the reaction mixture was allowed to cool to ambient temperature. 
The aqueous mixture was adjusted to pH 2 with 3 mL of 1.0 N aqueous hydrochloric acid 
solution and diluted with 10 mL of water. The precipitate was collected by filtration, 
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washed with 2 X 15 mL of water and dried in vacuo to afford 100 mg (89% yield) of the 
tide compound, nup. 229-230°C The product was recrystallized from ethyl alcohol and 
dried in vacuo to afford 50 mg (44 J5% yield) of die tide compound, m.p. 237-238°Q MS 
DCI-NH3: 224 (M+H)+, 241 (M+NH4) + ; IR (KBr): 3430 (OH), 1740 (0=0) curl; »H 
5 NMR (CDCI3) d 6.89 (d, 1H, J=6.9 Hz), 7.30 (dd, 1H, J=2.1 Hz, J=6.6 Hz), 7.71 (d, 
1H, J=2.1 Hz), 8.64 (d, 1H, J=6.9 Hz), 925 (d, 1H, J=6.6 Hz). Analysis calculated for 
C10H6CINO3: C, 53.71; H, 2.70; N, 6.26. Found: C, 54.27; H, 2.86; N, 6.23. 

10 8-f4-nrrcthv|pipera^ acid hvrfmchinriffa 

StSB-L Ethvl 8-(4~methvtoberaz^ 

Ethyl 8^hloro^H^uinolizin-4-one-3-carboxylate (755 mg, 3.0 mmol), the 
product of Step 3 of Example 58, was suspended in 12 mL of dry pyridine under a 

15 nitrogen atmosphere. To the resultant solution was added 6.0 mL (6.0 mmol) of N- 
methylpiperazine and the reaction mixture was heated at 70°C for 8 hours. The reaction 
mixture was then concentrated in vacuo in order to remove all of the pyridine. The dry 
residue (3.124 g) was dissolved in 125 mL of methylene chloride and die methylene 
chloride solution was washed with 125 mL of saturated sodium chloride solution (brine). 

20 The aqueous layer was extracted with 125 mL of methylene chloride and the combined 
methylene chloride solutions were dried over anhydrous sodium sulfate, filtered and 
concentrated and dried in vacuo to afford 1.01 g of die tide compound. 

Step 2: 8^4-methylpiperazin-l-ylHH-quinolizin- 
25 4-one-3-carboxvlic acid hvrfm^lnr^ 

A mixture of 0.865 g (2.75 mmol) of ethyl 8^4-methylpiperazin-l-yl)-4H- 
quinolizin-4-one-3-carboxylate, from Step 1, in 12 mL of THF and 16.5 mL of a 0.5 N 
aqueous solution of sodium hydroxide was heated, with stirring, at 75°C for 8 hours. The 
THF was removed from the reaction mixture by distillation during the reaction. The 

30 concentrated reaction mixture was cooled to ambient temperature and adjusted to pH 2.0 
with 10.5 mL of 1 N aqueous hydrochloric acid solution. The aqueous solution was 
concentrated in vacuo to remove -80% of the water and the concentrate was diluted with 50 
mL of 95% ethyl alcohol. The solid was collected by filtration, washed with 2 X 5 mL of 
ethyl alcohol and dried in vacuo to afford the desired productThe product was 

35 recrystallized from ethyl alcohol/water (3: 1 v/v) to afford 0.332 g (37% yield) of the tide 



-88- 



WO 96/39407 



PCI7US96/08991 



compound, m.p.257-258°C; MS DCI-NH3: 288 (M-C1)+ 90%, 244 ((M-C1)-C02H)+ 
base, 270 (M-C1-H20)+; IR (KBr): 3420 (OH), 1645 (C=0) <air 1; 1h NMR (TFA) d 
3.20 (m, 3H), 3.52 (dd, 2H, J=10 Hz), 4.02 (m, 4H), 4.63 (d, 2H, J=12 Hz), 7.41 (m, 
2H), 7.65 (d, 1H, J=7.5 Hz), 8.26 (d, 1H, J=9 Hz), 9.18 (d, 1H, J=7.5 Hz). Analysis 
5 calculated for Ci5Hi8ClN303-K).5H20: C, 54.14; H, 5.75; N, 12.62. Found: C, 54.23; 
H, 5.54; N, 12.64. 

Example 62 

8-(3-Aflimo-l-pyn-QK^ acid hydrochloride 

10 Step 1: 4-Chloro-2-propvl-pvridine 

A 1-5 M solution ofLDA in hexane (100 mL, 150 mmol) was cooled to -60°C in 
an isopropyl alcohol/dry ice bath. To the stirred LDA solution, under nitrogen, was added, 
dropwise over a 0.5 hours period, a solution of 17.466 g (137 mmol) of 4-chloro-2- 
picoline (the product of Step 1 of Example 58) in 80 mL of dry THF. The reaction mixture 

15 was stirred for 0.5 hours at -60°C and then a solution of 10.95 mL (137 mmol) of ethyl 
iodide in 30 mL of dry THF was added, dropwise over a 20 minute period After the 
reaction mixture was stirred at -60°C for 0.5 hours, the cooling bath was allowed to slowly 
(1 .5 hours) warm to -30°C. According to TLC analysis on silica gel eluted with 5% 
methanol in methylene chloride, the reaction had gone to completion. The reaction mixture 

20 was poured into cold brine and the aqueous mixture was extracted with methylene chloride. 
The organic extract was dried over anhydrous sodium sulfate, filtered and concentrated in 
vacuo. The residue was distilled to afford 12.667 g (60% yield of the tide compound, b.p. 
77-80°C(10mmHg). 

25 Step 2, Diethyl 2-ethoxv-3-r4-chloro-2-pvridvlV ^^ 

A solution of 12.6 mL (89.9 mmol) of diisopropylamine in 20 mL of anhydrous 
tetrahydrofuran (THF) was prepared under a nitrogen atmosphere and cooled in an 
ice/water bath. To this solution was added, dropwise over a 30 minute period, 36 mL of a 
2.5 M solution of n-butyllithium (90 mmol) in hexane. The solution was stirred for 30 

30 minutes at 0°C and then cooled to -60°C To the amine solution at -60°C, was added, 
dropwise over a 30 minute period, a solution of 12.66 g (81.9 mmol) of 4-chloro-2- 
propyl-pyridine, from Step 1, in 100 mL of anhydrous THF and a dark red-colored 
solution was formed. The solution was stirred at -60°C for 0.5 hours and then 16.55 mL 
(81.9 mmol) of ethyl 2-carboethoxy-3-ethoxy-2-propenecarboxylate was added, dropwise 

35 over a 30 minute period. Stirring was continued at -60°C for 0.5 hours and at -20°C for 
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1.5 hours. The reaction mixture was poured into cold brine and the aqueous mixture was 
extracted with methylene chloride. The combined organic extract was dried over 
anhydrous sodium sulfate, filtered and concentrated in vacuo to afford 35.48 g of the title 
compound. The product was carried on to the next step without purification. 

5ISBJL gthYl g^riQ^l^vI^H-qyw^ 

A solution of 35.48 g (99.2 mmol) of diethyl 2-ethoxy-3-[4-chloro-2-pyridyl]- 
pentane- 1 , 1-dicarboxyiate, from Step 2, in 1 L of xylene was heated at 150°C, with 
stirring, for 24 hours and then concentrated in vacuo. The residue was washed with a 
mature of hexane and cyclohexane to afford 14.867 g (54% yield) of die title compound as 
a green solid; MS DCI-NH3 M/Z: 280 (M+H)+ 246 (M-C1)+ 217 (M-Cl-Et)+; l H NMR 
(CDCI3) d 1.31 (t, 3H, J=7.5 Hz), 1.43 (t, 3H, J=7.2 Hz), 2.78 (q, 2H, J=7.5 Hz), 4.43 
(q, 2H, J=7.2 Hz), 7.10 (dd, 1H, J=2.4 Hz, 8.1 Hz), 7.70 (d, 1H, J=2.4 Hz), 8.32 (s, 
1H), 9.40 (d, 1H, 8.1Hz). 

Step 4. Ethyl 8-(3-(N-t-butoxycarbonyl)amino-l-pyTroUdinyl)- 
\ ^YHH^HinQli7^^^nfi-3HparbQ^tg 

Ethyl 8^hloit)-l^thyMH^uinolizin^ne-3H^rboxylate (1.20 g, 4.3 mmol), 
from Step 3, was dissolved, under a nitrogen atmosphere, in 15 mL of dry pyridine. To 
the resultant solution was added 1.04 g (5.59 mmol) of 3-(N-t-butoxycarbonylamino- 
pyrrolidine) and 1.8 mL (12.9 mmol) of dry triethylamine and the reaction mixture was 
heated at 60°C for 12 hours. The reaction mixture was then concentrated in vacuo in order 
to remove all of the pyridine. Ethyl alcohol (4 mL) was added to the dry residue. The 
mixture was filtered to give 0.421 g of the desired product as a solid. The filtrate was 
concentrated and the residue purified by flash chromatography on silica gel eluted with 2% 
methanol in methylene chloride, followed by 5% methanol in methylene chloride to affoid 
an additional 1.273 g of die desired product The tide compound was obtained in 92% 
yield (1.694 g) as a yellow solid and taken on to the next step. 

Step 5. 8-(3-Amino- 1 -pyirolidinyl)- 1 -ethy 1-4H- 
Quinolizin-4one->3-carhnxvlic acid hydrochloride 

A solution of 1.694 g (3.94 mmol) of ethyl 8-(3-(N-t-butoxycarbonyl)-am 
pyrrolidinyl)- 1 ^thyMH^uinolizin-4-one-3-carboxylate, from Step 4, in 25 mL of 
trifluoroacetic acid (TFA) was stirred for 2 hours at ambient temperature. The TFA was 
evaporated in vacuo and die residue was dissolved in 200 mL of methanol. To the resultant 
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solution was added 25 g of strongly basic ion exchange resin and the mixture was stirred at 
ambient temperature for 2 hours. The mature was filtered and the filtrate was concentrated 
under reduced pressure to afford 1.146 g (88% yield) of ethyl 8-(3-amifto- 1 -pynolidinyl)- 
l-ethyl^HKiuinolizin-4-one-3-carboxylate as a residue. The residue was dissolved in 6 
* 5 mL of THF and 10.5 mL of a 1 M aqueous solution of sodium hydroxide was added. The 
reaction mixture was heated at 60°C for 2 hours and then the reaction temperature was 
increased to 90°C for 2 hours, in order to evaporate the THF. The concentrated reaction 
solution was poured into water and the pH of the resultant solution was adjusted to -2 with 
concentrated hydrochloric acid. The solid was filtered to afford 0.365 g (31% yield) of the 
10 title compound, m.p.l96-198°C; MS DCI-NH3: 302 (M-C1)+ base, 258 ((M-C1)-C02H)+ 
25%; IR (KBr): 3440 (OH), 2960, 1650 (C=0), 1500, 1360, 1280 cnr*; *H NMR (TFA) 
d 1.41 (t, 3H, J=7.5 Hz), 239 (q, 2H, J=7.5), 2.70 (m, 3H), 4.0 (m, 3H), 4.53 (m, 
1H), 6.93 (d, 1H, J=1.5 Hz), 7.33 (dd, 1H, J=9 Hz, 1.5 Hz), 7.93 (s, 1H), 9.08 (d, 1H, 
J=9 Hz). Analysis calculated for C16H20CIN3O3: C, 56.98; H, 5.97; N, 12.44. Found: 
15 C, 56.83; H, 6.00; N, 11.93. 

Example 63 

8-(3-( Alanvnamino-nvrrolidinvlVl -ethvl-4H-quinolizin-4-one-3- carboxvlic acid 

20 3- Amino- 1 -benzylpyrrolidine (I. Sumio and T. Matsuo, Japanese Kokai JP 

5328161, published March 16, 1978) is coupled to N-t-butoxycarbonyl alanine (Boc-Ala) 
using conventional N-hydroxysuccinimide coupling procedures. The 1 -benzyl group is 
removed by hydrogenolysis in methanol using palladium on carbon catalyst The 3-(N- 
Boc-alanyl)aminopyiTolidine is then reacted with ethyl 8-cMoro-l-ethyl-4H-quinolizin-4- 

25 one-3-carboxylate, the product of Step 3 of Example 62, as described in Step 4 of Example 
62 replacing 3-(N-t-butoxycarbonylaminopyrrolidine) with 3-(N-Boc- 
alanyl)aminopyrrolidine, to give 8-(3-(N-alanyl)amino-pyrroUdinylHHKiuinolmn-4-one- 
3-carboxylic acid with the nitrogen of the amino acid protected with a Boc group. The Boc 
protecting group is removed by standard hydrolysis using trifluoroacetic acid and dilute 

30 aqueous hydrochloric acid. 

Using the procedure outlined in Example 63, or any of the other conventional 
condensation methods listed above, other amino acid derivatives of the compounds of this 
invention having an amino group can be prepared Examples of amino acids which can be 
coupled, either alone or in combination with one and other, include naturally occurring 

35 amino acids such as glycine, alanine, leucine, isoleucine, methionine, phenylalanine, 
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valine, and the like, as well as synthetic amino acids such as cyclohexylalanine, 
cyclohexylglycine, aminopentanoic acid, and the like 

Example 64 

5 l^lWHfrm^vHnWDCTOvi)^^ acid hvrtmrhlnp ^ 

Sisal EM Uthy|-8^3-nrcmvl-l-mn^ 

Ethyl 8-chloro- l-ethyl-4H-qumolizm-4-one-3-carboxylate (558 mg, 2.0 mmol), 
the product of Step 3 of Example 62, was dissolved in 10 mL of dry pyridine under a 

10 nitrogen atmosphere. To the resultant solution was added 600 mg (6.0 mmol) of 2- 
rnethylpiperazine and the stirred reaction mixture was heated at 65°C for 3 hours. The 
reaction mixture was allowed to cool to ambient temperature and then concentrated in vacuo 
in order to remove all of the pyridine. The residue was dissolved in 60 mL of methylene 
chloride and the methylene chloride solution was washed with 60 mL of water. The 

15 aqueous layer was extracted with 2 X 60 mL of methylene chloride and the combined 
methylene chloride solutions were dried over anhydrous sodium sulfate, filtered and 
concentrated and dried in vacuo to afford 690 mg of the title compound. The product was 
carried on to the next step without purification. 

20 Step 2. l-Emyl-8-(3-nremyl-l-piperaztaylMH- 

quinoH7in-4-one-3-carhoxvlic acid hvrimrhlnriHp 

To a suspension of 0.686 g (2 mmol) of ethyl l-ethyl-8-(3-methyl-l- 
piperazmylHH-qumolizin-4-one-3-cart)oxylate, from Step 1, in 8 mL ofTHF was added 
8.0 mL of a 1.0 N aqueous sodium hydroxide solution and the reaction mixture was 

25 heated, with stirring, at 65°C for 3 hours. The THF was removed from the reaction 

mixture by distillation during the reaction. The concentrated reaction mixture was cooled to 
ambient temperature and adjusted to pH 1-2 with 16 mL of 1 N aqueous hydrochloric acid 
solution. The aqueous solution was concentrated in vacuo to remove die water and the 
residue was suspended in 10 mL of water. The solid was collected by filtration and dried 

30 in vacuo to afford the 385 mg (55% yield) of the title compound, m.p>295°C; MS DQ- 
NH3: 316 (M-Cl)+ ; IR (KBr): 3420 (OH), 1720 (C=0) cnrl; l H NMR (TFA) d 1.50 (t, 
3H, J=7.5 Hz), 1.70 (d, 3H, J=6 Hz), 3.00 (q, 2H, J=7.5 Hz), 3.70-4.10 (m, 6H), 4.55 
(m, 1H). 4.60 (m, 1H), 7.40 (d, 1H, J=3.0 Hz), 7.68 (dd, 1H, J=3.0 Hz, 8.4 Hz), 8.18 
(s, 1H), 9.19 (d, 1H, J=8.4 Hz). Analysis calculated for C17H22CIN3O3+H2O: C, 

35 55.21; H, 6.54; N, 1 1.36. Found: C, 55.19; H, 6.07; N, 1 1.34. 
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Example 65 

^EthY»-H4-m^ Y )pii)c^^ 

5 SigLL Ethvl UthYl-8^4-methvtoip^^ 

Ethyl 8-chloro- l-ethyMH^iiinoUzin-4-one-3-carboxylate (279 mg, 1.0 mmol), 
the product of Step 3 of Example 62, was dissolved in 5 mL of dry pyridine under a 
nitrogen atmosphere. To the resultant solution was added 2 mL (2.0 mmol) of N- 
methylpiperazine and the stirred reaction mixture was heated at 85°C for 2.5 hours. The 

10 reaction mixture was allowed to cool to ambient temperature and then concentrated in vacuo 
in order to remove all of the pyridine. The residue was dissolved in 50 mL of methylene 
chloride and the methylene chloride solution was washed with 50 mL of 5% aqueous 
sodium bicarbonate solution. The aqueous layer was extracted with 3 X 50 mL of 
methylene chloride and the combined methylene chloride solutions were dried over 

15 anhydrous sodium sulfate, filtered and concentrated and dried in vacuo to afford 343 mg of 
the tide compound, m.p. 94-96°Q MS DCI-NH3: 344 (M+H)+ 

Step 2. l-Ethyl-8-(4-methylpiperazin-l-yl)-4H. 
quinolizin-4-one-3-carboxvHc acid hydrochloride 

20 To a solution of 171 mg (0.5 mmol) of ethyl l-etfiyl-8-(4-methylpiparazin-l-yI> 

4H-quinolizin-4-one-3-carboxylate, from Step I , in 4 mL of THF was added 4.0 mL of a 
1.0 N aqueous sodium hydroxide solution and the reaction mixture was heated, with 
stirring, at 75°C for 4.5 hours. The reaction mixture was cooled to ambient temperature 
and adjusted to pH 2 with 5 mL of 1 N aqueous hydrochloric acid solution. The aqueous 

25 solution was concentrated in vacuo to -5 mL and the solid was collected by filtration and 
dried in vacuo to afford 120 mg (68% yield) of the title compound, m.p. 293-294°C (dec); 
MS DCI-NH3: 316 (M-C1)+ 90%, 272 ((M-C1)-C02H) + base; IR (KBr): 3420 (OH), 
1695 (0=0), 1640 (C=0) cm'h *H NMR (TFA) d 1.47 (t, 3H, J=7.5 Hz), 3.00 (q, 2H, 
J=7.5 Hz), 3.23 (s, 3H), 3.55 (dd, 2H, J=9 Hz), 4.12 (m, 4H), 4.65 (d, 2H, J=15 Hz), 

30 7.40 (s, 1H), 7.67 (d, 1H, J=9 Hz), 8.18 (s, 1H), 9.20 (d, 1H, J=7.5 Hz). Analysis 
calculated for C17H22CIN3O3: C 56.59; H, 6.42; N, 1 1.64. Found: C, 56.86; H, 6.19; 
N, 11.60. 
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3i3LL 2-(5-Mtro-2-Pvri(friyi.^^ 

5 Sodium hydride (20.2 g of NaH suspended in hexane, 0.504 mol) was 

suspended, under a nitrogen atmosphere, in 600 mL of anhydrous THF in a 3-neck 2 L 
round-bottom flask equiped with an addition funnel and a mechanical stirrer. The 
suspension was cooled to 0°C in an ice hath. A solution of 71.8 mL (0.473 mol) of diethyl 
malonate in 60 mL of anhydrous THF was added drop wise to the sodium hydride 

10 suspension over a 1 hour period. After the addition and the evolution of hydrogen gas 
were complete, the reaction mixture was stirred for 20 min at 0°C A solution of 50 g 
(0.315 mol) of 2-cMoro-5-nitropyridine in 150 mL of anhydrous THF was added drop wise 
to the mixture, over a 25 min period. The ice bath was removed and the deep red-colored 
solution was stirred at ambient temperature for 48 hours. These procedures were repeated 

15 on the same scale. The two solutions containing the product were concentrated to ~ 500 
mL and poured into a mixture of 1 L of 10% aqueous sodium bicarbonate solution and 1 L 
of brine. The aqueous mixture was extracted with 3X500 mL of methylene chloride. The 
combined organic extract was dried over anhydrous sodium sulfate, filtered and 
concentrated in vacuo to a solid residue. The residue was crystallized from ethyl alcohol 

20 and the crystals were washed with hexane to yield 140 g (79% yield) of the tide compound 
as a bright yellow solid; MS DCI-NH3 M/Z: 283 (M+H)+ base, 253 ((M+H)-C2H5)+ 
base; *H NMR (CDCI3) d 1.30 (t, 6H, J=7.5 Hz), 4.26 (q, 2H, J=6.0 Hz), 4.29 (q, 2H, 
J=6.0 Hz), 5.08 (s, 1H), 7.77 (dd, 1H, J=9.0 Hz, 0.6 Hz), 8.49 (dd, 1H, J=3.0 Hz, 9.0 
Hz), 9.38 (dd, 1H, J=3.0 Hz, 9.0 Hz). 

25 

Step 2. 5>NitrQ^pipQHnfi 

A suspension of 102.0 g (0.361 mol) of 2-(5-nitro-2-pyridyl)- 1 ,3- 
propanedicarboxylate, from Step 1, in 600 mL of 20% aqueous sulfuric acid solution was 
heated at 95°C for 24 hours. The resultant solution was poured onto 1 kg of ice and the 
30 aqueous mixture was adjusted to a pH within die range pH 10 - 12 with 50% aqueous 

sodium hydroxide solution. The precipitate was filtered and dissolved in ethyl acetate. The 
ethyl acetate solution was dried ova: anhydrous sodium sulfate, filtered and concentrated to 
a solid residue. The residue was washed with hexane. The hexane was removed by 
filtration and the solid was dried to afford 45.86 g (92% yield) of the title compound; l H 
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NMR (CDCI3) d 2.71 (s, 3H), 736 (d, 1H, J=9.0 Hz), 8.37 (dd, 1H, J=3.0 Hz, 9.0 
Hz), 9.33 (d, 1H, J=3.0 Hz). 

Step 3. 5-Amino-2-picoline 

5 The product of Step 2, 5-nitro-2-picoline (45.86, 0.332 mol), was dissolved in 

200 mL of methanol and 1.15 g of 10% palladium on carbon was added to the resultant 
solution. The reaction mixture was hydrogenated at ambient temperature under 4 
atmospheres of hydrogen. The palladium catalyst was removed by filtration through a 45 \i 
Millipore® filter and the filtrate was concentrated in vacuo to afford 33.96 g (95% yield) of 

10 the title compound as a tan solid; l H NMR (CDCI3) d 2.42 (s, 3H), 3.54 (brs, 2H), 6.91 
(m, 2H), 8.00 (m, 1H). 

Step 4 f 5-Huoro-2-picoline 

A solution of 5-amino-2-picoline (20 g, 0.185 mol), from Step 3, in 105 mL of 

15 ethyl alcohol was cooled to 0°C Tetrafluoroboric acid (55 mL of a 48% solution in water) 
was added to the cold 5-aminopicoline solution and the flask containing the resultant 
solution was weighed. Ethyl nitrite was bubbled through the cold solution until 13.88 g 
(0.185 mol) had been added. The addition took place over a 1.25 hours period. After the 
addition was complete the reaction solution was allowed to sit at 0°C for 15 min, during 

20 which time, the excess ethyl nitrite evaporated from the solution. Diethyl ether (120 mL) 
was added to the reaction mixture to ensure complete precipitation of the tetrafluoroborate 
salt After 30 minutes at 0°C, the mixture was filtered. The filter cake was washed with 
200 mL of diethyl ether, followed by 300 mL of hexane. The solid was transferred to a 1 
L beaker containing approximately 300 mL of hexane and 10.75 g (0. 185 mol) of 

25 potassium fluoride. The mixture was heated to 40°C over a 4.5 hours period. The orange- 
colored solid was converted to a black oily solid. The hexane was decanted and the residue 
was cooled to 0°C. The cold residue was triturated with approximately 200 mL of 50% 
sodium hydroxide. The mixture was combined with material obtained from duplicate runs 
of the proceeding procedures and the combined aqueous mixtures were steam distilled. The 

30 aqueous distillate collected between 92°C and 100°C was extracted with two portions of 
methylene chloride. The combined methylene chloride extract was dried over anhydrous 
sodium sulfate, filtered and added to the (hexane) distillate which was collected between 
62°C and 65°C. The product was carried on to the next step in solution. 
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Step 5. S-Flnnrp-2-DicoIine-N-oxiflft 

To the solution of 5-fluoro-2-picoline obtained in Step 4, at G°C was added, with 
vigorous stirring, a cold solution of 40% peracetic acid (prepared by carefully adding 50 
mL of 30% hydrogen peroxide solution to 150 mL of glacial acetic acid). The reaction 
mixture was heated at reflux temperature (50°Q for 4 days and then poured into 600mL of 
ice water. The aqueous mixture was adjusted to pH 9 by the addition of potassium 
carbonate and then was stirred at ambient temperature for 4 hours. The aqueous solution 
was continuously extracted with methylene chloride for 24 hours and the methylene 
chloride extract was dried over anhydrous sodium sulfate, filtered and concentrated in 
vacuo to afford 30.8 g (22% yield) of the title compound; MS DCI-NH3 M/Z: 128 
(M+H)+ base; *H NMR (CDCI3) d 2.48 (s, 3H), 7.00 (ddd, 1H), 7.22 (dd, 1H), 8.22 
(dd, 1H). 

SlSE-k 5-Huoro-4-nitro-2-Dicnlin R -N-oYH r 

The reaction was carried out in a flask vented to a gas scrubber containing 
aqueous sodium hydroxide solution. The product of Step 5, 5-fluoro-2-picoline-N-oxide 
(1.0 g, 7.86 mmol) was cooled to 0°C and concentrated sulfuric acid (4.2 mL) was slowly 
added, with stirring. Solid potassium nitrate (1.27 g, 12.5 mmol) was then added to mis 
mixture at 0°C, in small portions over a 45 minute period. The reaction mixture was 
allowed to warm to ambient temperature and was stirred at ambient temperature for 1 hour. 
Not all of the potassium nitrate had dissolved and the reaction mixture was heated at 50°C 
for 0.5 hours and then at 100°C for 18 hours. The homogeneous reaction solution was 
poured over ice and the resultant aqueous solution was adjusted to pH 9 with solid 
potassium carbonate. The aqueous solution was then extracted with 3 X 80 mL of 
methylene chloride. The combined organic extract was dried over anhydrous sodium 
sulfate, filtered and concentrated in vacuo to give 1.084 g (80% yield) of the title 
compound as a yellow solid, m.p. 107-108°C; MS DCI-NH3 M/Z: 190 (M+NH4) + 10%, 
173 (M+H)+ 30%, 157 (M-0)+ 50%; 1h NMR (CDCI3) d 2.48 (s, 3H), 8.05 (d, IH, 
J=9.0 Hz), 8.31 (d, 1H, J=6.0 Hz). 

StHLi 4-Chloro-5-fluoro-2-nicnline-N-^^ 

The product of Step 6, 5-fluoro-4-nitro-2-picoline-N-oxide (3.56 g, 20.6 mmol) 
was dissolved in 30 mL of concentrated (37.5%) aqueous hydrochloric acid. The resultant 
solution was heated, with stirring, at 1 10°C for 48 hours and then concentrated in vacuo. 
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Water (30 mL) was added to the residue and the resultant aqueous solution was adjusted to 
'■■ pH 9-10 with sodium carbonate. The aqueous solution was then extracted with 3 X 50 mL 

of methylene chloride and the combined organic extract was dried over anhydrous sodium 
sulfate, filtered and concentrated in vacuo. The product was crystallized from hexane to 
5 afford 1.8 g (55% yield) of the title compound, m.p. 92-93°C; MS DCI-NH3 M/Z: 179 
(M+NH4) + 30%, 162 (M+H)+ base, 146 (M-0)+ 60%; 'H NMR (CDCI3) d 2.46 (s, 
3H), 7.30 (d, 1H, J=9.0 Hz), 8.26 (d, 1H, J=4.5 Hz); IR (chloroform solution) 1605 (N- 
O), 1 180 (C-F) cm" 1 . Analysis calculated for C6H5CIFNO: C, 44.61; H, 3.12; N, 8.62. 
Found: C, 44.89; H, 3.25; N, 9.40. 

10 

Step 8 . 4-Chloro-5-fl noro-2-picnliT W 

4-Chloro-5-fIuoro-2-picoline-N-oxide (12.43 g, 76.93 mmol), from Step 7, was 
dissolved in 52 mL of glacial acetic acid in a 3-necked flask equiped with a mechanical 
stirrer, a condenser and a thermometer. Iron powder (6.45 g, 1 15 J5 mmol) was added to 

15 the solution at ambient temperature and the reaction mixture was carefully heated to 35- 
40°C. After 10 min at 30°C an exothermic reaction took place which caused the reaction 
temperature to rise to 120°C and the reaction mixture became a very dark brown-colored 
solution. The flask was transferred to a cold water bath and the temperature of the solution 
brought down to ambient The reaction mature was then poured over ice. The resultant 

20 aqueous mixture was adjusted to pH 9 with potassium carbonate and steam distilled. The 
aqueous distillate collected at 92-96°C was extracted with three portions of methylene 
chloride. The combined organic extract was dried over anhydrous sodium sulfate, filtered 
and distilled to afford 15.91 g (71% yield) of the title compound, b.p. 138-140°C; MS GC- 
MS M/Z.146 (M+H)+; *H NMR (CDCI3) d 2.53 (s, 3H), 7.23 (d, 1H, J=6.0 Hz), 8.37 

25 (s, IH). 

Example 67 
3.4-Pichloro-5-fluoro-2-pienHnp. 

30 To 0 87 8 ( 6 mmol) of 4-chloro-5-fluoro-2-picoline, the product of Example 66, 

in 20 mL of chloroform cooled to -45°C, is added 0.75 mL of t-butylhypochlorite. The 
reaction mixture is stirred at -45°C for 2 hours and at 0°C for 2 hours. The reaction mixture 
is then poured into water and the resultant aqueous mixture is extracted with methylene 
chloride. The organic solution is dried over anhydrous magnesium sulfate, filtered, 

35 concentrated under reduced pressure and distilled to afford the tide compound. 
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Example 68 

3- BromQ-4-chloro-5-fluoro-2-picQliiie 

4-Chloro-5-fluoro-2-picoline, the product of Example 66, is treated with bromine 
5 in fuming sulfuric acid containing 65% sulfur trioxide for 7 hours at 80°C as described by 
L. van der Does and H J. Hertog in RecTrav Chim fl/: 864 (1965) to afford the title 
compound. 

Example 69 
4<Moro-3>5-difluoro-2>picoline 

10 

4-Chloro-5-fluoro-2-picoline is treated with LI equivalents of acetyl hypofluorite 
as described by O. Lerman,, et al. J OrgQiem- 49: 806-813 (1984) to afford the title 
compound. 

15 Example 70 

4- (^loro-5-flunrfv2>propvl~pvridine 

Diisopropylamine (924 jiL, 6.59 mmol) was dissolved in 9 mL of dry THF and 
the resultant solution was cooled to 0°C in an ice bath. n-Butyllithium (3.07 mL of a 2.05 

20 M solution in THF, 6.29 mmol) was added via syringe to the amine solution and the 
resultant solution was stirred for 30 minutes at 0°C. The lithium diisopropylamide (LDA) 
solution was then cooled to -50°C in an isopropyl alcohol/dry ice bath. To the cold LDA 
solution was added, dropwise from an addition funnel, over a 15 min period, a solution of 
4-chloro-5-fluoro-2-picoline (435 \xL, 3.0 mmol), the product of Example 64, in 9 mL of 

25 THF. The reaction solution turned dark orange-brown in color. The reaction solution was 
stirred at a temperature in the range -50°C to -45°C for 5 hours and then was cooled over a 
15 min period to -78°G Ethyl iodide (792 nL, 9.9 mmol) was added in one portion and 
the reaction solution was stirred at -78°C for 20 min. The reaction was then quenched by 
pouring the reaction solution into 60 mL of 10% aqueous ammonium chloride solution. 

30 The aqueous mixture was extracted with 2 X 50 mL of methylene chloride. The combined 
organic extract was dried over anhydrous sodium sulfate, filtered and concentrated in vacuo 
and the residue was distiUedto afford the title compound, b.p. 80-82°C (12 mm Hg); MS 
DCI-NH3 M/Z: 174 (M+H)+ 40%; *H NMR (CDCI3) d 0.96 (t, 3H, J=7.5 Hz), 1.73 
(spt, 2H, J=7.5 Hz), 2.73 (t, 2H, J=7.5 Hz), 7.21 (d, 1H, J=6.0 Hz), 8.38 (s, 1H). 
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Example 71 
3.4>Dichloro>5^fluom-2>pm P v^ P vridine 

By following the procedures described in Example 67 and replacing 4-chloro-5- 
fluoro-2-picoline (die product of Example 66) with 4^oro-5-fluoro-2-propyl^yridine 
(the product of Example 70), the title compound can be prepared. 

Example 72 
3Jromo-^hloro-5-»fluoro^2-propvKpvridine 

By following the procedures described in Example 68 and replacing 4-chloro-5- 
fluoro-2-picoline (die product of Example 66) with 4-^orc>-5-fluoro-2-propyl-pyridine 
(the product of Example 70), the tide compound can be prepared 

E*anjpic73 

4-Chloro-3^-difluoro-2>prnpyUpYri^pp 

By following the procedures described in Example 69 and replacing 4-chloro-5- 
fluoro-2-picoline (the product of Example 66) with 4-chloro-5-fluoro-2-propyl-pyridine 
(the product of Example 70), the title compound can be prepared. 

Example 74 

1 -Ethyl-7-fluoro-8-(4-methylpiperazin- 1 -yl)- 
4HsiuinoUzin>4<>ne-3-carboxvlic acid hydrochloride 

By following the procedures described in Step 2 of Example 62 and in Example 
65 and replacing 4-chloropicoline with 4-chloro-5-fluon>picoline (the product of Example 
66), the tide compound can be prepared. 

Example 75 

l-Ethyl-7-fluoiio-8-(3-methyM 
4H-qumoUzin-4-one-3-carboxvhc acid hydrochloride. 

By following the procedures described in Step 2 of Example 62 and in Example 
65 and replacing 4-chloropicoline with 4-chloro-5-fluonvpicoline (the produa of Example 
66), and replacing N-methyipiperazine with 2-methylpiperazine, the title compound can be 
prepared. 
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Example 76 

8-(3- Amino- 1 -pyrrolidinylH^yl-7-fiuoro-4H- 
quinolirin-4-one-3^arboWlic arid hydrochloride 

Following the procedures described in Example 62, replacing 4-chloropicoline 
with 4-chloro-5-fluoro-picoline (die product of Example 66), the tide compound is 
prepared. 

9-Chloro- 1 -ethyl-7-fluoro~8-{4-methylpiperazin- \-yiy 
4Hsi^npi^n-4-opg-3-CTrtw^tic acid hythwhiQriide 

Following the procedures described in Step 2 of Example62 and in Example 65, 
replacing 4-chloropicoline with 3,4-dicMoro-5-fluon>-picoline (the product of Example 
67), the title compound is prepared. 

9-Chloro- 1 -ethyl-7-flucnr)-8-(3-methyl- 1 -piperazinyl)- 
4HS]ltin9Hpn-4^n^3^a^^Yli g hy(froq^QpdC 

Following the procedures described in Step 2 of Example 62 and in Example 65, 
replacing 4-chloropicoline with 3,4-dicMoro-5-fluoropicoline (the product of Example 67), 
and replacing N-methylpiperazine with 2-methylpiperazine, the tide compound is prepared. 

Example 79 

8-(3-Amino- 1 -pyrrofidinyl)-9-chloro- 1 -ethyl-7- 
fluoro-4H-Quinolizin^nne>3-carboxv1ic acid hydrochloride 

Following the procedures described in Example 62, replacing 4-chloropicoline 
with 3,4-dichloro-5-fluoropicoline (the product of Example 67), the tide compound is 
prepared. 
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Example HQ 

9-Bromo- 1 ^thy I-7-fluoro-8^4-methylpiperazin- 1 -yiy 
4HKlirinoli7in^n^^-carfaoxvlic aci d hydrochloride 

Following the procedures described in Step 2 of Example 62 and in Example 65, 
replacing 4-chloropicoline with 3-hnmio-4-chloro-5-fluoropicoline (the product of Example 
68, the title compound is prepared. 

9-Bromo- l-ethyl-7-fluorcH8-(3-methyl- 1 -piperazinyl)- 
4H-Oliinolizin>4-one^KarfaoxvHc aci d hydrochloride 

Following the procedures described in Step 2 of Example 62 and in Example 65, 
replacing 4-chloropicoline with 3-bromo-4-chloro-5-fluoro-picoline (die product of 
Example 68), and replacing N-methyipiperazine with 2-methylpiperazine, the tide 
compound is prepared. 

Example 82 

8-(3- Amino- 1 -pyrrolidinyl)-9-bromo- 1 -ethyl-7-fluoro- 
4H^uinoU2in-4-one-3-carhoxvlic acid hydrochloride 

Following the procedures described in Example 62, replacing 4-chloropicoline 
with 3-bromo-4-chloro-5-fluoro-picoline (the product of Example 68), the tide compound 
is prepared. 

7,9-Muoro-l-e%i-8-(4-methylpiperazin-l.yl)- 
4H-quinoli2in-4-one-3-carboxvlic acid hvdmrhlnrrte 

Following the procedures described in Step 2 of Example 62 and in Example 65, 
replacing 4-chloropicoline with 4-chloro-3^-difluoropicoline (the product of Example 69), 
the tide compound is prepared. 
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Example 84 

7,9-Difluaro- 1 -ethyl-8-(3-methyl- 1 -piperazinyl)- 
4H-quinoUzin-4^ne-3-caWvlic aci d hydrochloride 

Following the procedures described in Step 2 of Example 62 and in Example 65, 
replacing 4-chloropicoline with 4-^oro-3>difliioropicoline (the product of Example 69), 
and replacing N-methylpiperazine with 2-methylpiperazine, the title compound is prepared. 

Examples 

8- (3- Amino- 1 -pyrrolidinyl)-7 > 9-difluoro- 1 -ethyl- 
4H-quinoUzin^}ne-3-caThoxvlic acid hydrochloride 

Following the procedures described in Example 62, replacing 4-chloropicoline 
with 4-chloro-3,5-difluoropicoline (the product of Example 69), the title compound is 
prepared. 

Example 86 

l-Cyclopropyl-7-fluoro-8-(4-methylpipCTazin- l-yl> 
4H^mnQUzin^ne^3-carboxvlic acid hydrochloride 

Following the procedures described in Steps 1 and 2 of Example 62 and in 
Example 65, replacing 4-chloropicoline with 4-chloro-5-fluoropicoline (the product of 
Example 66), and replacing ethyl iodide with cyclopropyl iodide, the tide compound is 
prepared. 

l-C^clopropyl-7-fluoro-8-(3-methyl- 1-piperazinyl)- 
4H^uinQU^-fQn g -3-cari?Q^Ylic acid frytfTO^ Iffride 

Following the procedures described in Steps 1 and 2 of Example 62, replacing 4- 
chloropicoline with 4-chloro-5-fluoropicoline (the product of Example 66) and replacing 
ethyl iodide with cyclopropyl iodide, and the procedures described in Example 65, 
replacing N-methylpiperazine with 2-methylpiperazine, the tide compound is prepared. 
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Example 88 

8-(3- Amino- 1-pyrrolidinyl)- l-cyclopropyl-7-fluoro- 
4HKiuinoazin^ne>3-carfaoxvlic acid hydrochloride 

Following the procedures described in Example 62, replacing 4-chloropicoline 
with 4-chloro-5-fluoropicoline (the product of Example 66), and replacing ethyl iodide with 
cyclopropyl iodide, the title compound is prepared. 

Example^ 

9-Chloro- 1 -cyclopropyl-7-fluoro-8-(4-meth^ 
^vlMH•^q^inQlizin■4-one-3-carboxvlic acid hydrochloride 

Following the procedures described in Steps 1 and 2 of Example 62, replacing 4- 
chloropicoline with 3,4-dichloro-S-fluoropicoline (the product of Example 67) and 
replacing ethyl iodide with cyclopropyl iodide, and the procedures described in Example 
65, the title compound is prepared. 

Example 90 

9-Chloro- 1 -cyclopropyl-7-fluoro-8-(3-methyl- 1 - 
Dh)era2invlMH^uinolizin-4-one-3-carhoxvUc acid hydrochloride 

Following the procedures described in Steps 1 and 2 of Example 62, replacing 4- 
chloropicoline with 3,4-dicNoro-5-fluoropicoline (the product of Example 67) and 
replacing ethyl iodide with cyclopropyl iodide, and the procedures described in Example 
65, replacing N-methylpiperazine with 2-methylpiperazine, the title compound is prepared. 

8-(3- Amino- 1 -pyrrolidinyl)-9-chloro- 1 -cyclopropy 1- 
7-fluOTO^HK»uinoHzin-4-one-3>carboxvUc acid hydrochloride 

Following the procedures described in Example 62, replacing 4-chloropicoline 
with 3,4-dichloro-5-fluoropicoline (the product of Example 67) and replacing ethyl iodide 
with cyclopropyl iodide, the title compound is prepared. 
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Example 92 

9~Bromo- 1 -cyclopropyl-7-fluOTo-8-(4~me^ 
^vlMHKl^inoUzi^-4K)ne-3-ca^faoxv^c acid hvdnichlnride 

Following the procedures described in Steps 1 and 2 of Example 62, replacing 4- 
chloropicoline with 3-hromo-4-chloro-5-fluoropicoline (the product of Example 68) and 
replacing ethyl iodide with cyclopropyl iodide, and the procedures described in Example 
65, the title compound is prepared. 

Example?* 

9-Bromo- 1 -cyclopropyl-7-fluoro-8-(3-methyl- 1 - 
Pn?ei^vlMHKluinoli7in^ne-3-carhnxvlic acid hydrochloride 

FoUowing the procedures described in Steps 1 and 2 of Example 62, replacing 4- 
chloropicoline with 3-bromo-4-chloro-5-fluoropicoline (the product of Example 68) and 
replacing ethyl iodide with cyclopropyl iodide, and the procedures described in Example 
65, replacing N-methylpiperazine with 2-methylpiperazine, the tide compound is prepared. 

Example 94 

8-(3- Amino- 1 -pyrrolidinyl)-9-bromo- 1 -cyclopropyl- 
7-fluoro-4H-auinoUzin-4-one^-carhnxvli c acid hydrochloride 

Following the procedures described in Example 62, replacing 4-chloropicoline 
with 3-bromo-4-chloro-5-fluoropicoline (the product of Example 68) and replacing ethyl 
iodide with cyclopropyl iodide, the title compound is prepared. 

Example 95 

l<^clopropyl-7,9Klifluoro-8-(4-methylpipera2in-l-yl) 
-4H-quinoHzin-4one-3-carhoxvlic acid hydrochloride 

Following the procedures described in Steps 1 and 2 of Example 62, replacing 4- 
chloropicoline with 4-chloro-3,5-difluoropicoline (the product of Example 69) and 
replacing ethyl iodide with cyclopropyl iodide, and the procedures described in Example 
65, the tide compound is prepared. 
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Example 96 

1 -Cyclopc^yl-7 > 9-<iifluaro-8-(3-methyl- l-piperazinyl>- 
4H-oinno1izin-4K)nft>Vcarboxvlic acid hydrochloride 

Following the procedures described in Steps 1 and 2 of Example 62, replacing 4- 
chloropicoline with 4-chloro-3,5-difluoropicoline (the product of Example 69) and 
replacing ethyl iodide with cyclopropyl iodide, and the procedures described in Example 
65, replacing N-methylpiperazine with 2-methylpiperazine, the title compound is prepared. 

Example 97 

8-(3-Amino- 1 -pyrrolidinyl>- 1 -cydopropyl-7,9-difluoro- 
4H^uinoU2in^ne-3-carboxvlic acid hydrochloride 

Following the procedures described in Example 62, replacing 4-chloropicoline 
with 4-chloro-3,5-difluoropicoline (the product of Example 69) and replacing ethyl iodide 
with cyclopropyl iodide, the tide compound is prepared. 

Eyampfr98 

7-Huon>-l-methylamino-8-(4-methylpiperazin- l-yl> 
4HKiuinoli2in-4-one-3-carboxvlic acid hydrochloride 

SlSBJL 4-Chloro-5-fluoro-alpha-brom(v2-picoline 

4-Chloro-5-fluoro-2-picoline (2.9 g, 20 mmol), the product of Example 66, was 
dissolved in 50 mL of 1 ,2-dichloroethane in a dry flask. The resultant solution was heated, 
with stirring, to 75°C and 4.09 (23 mmol) of N-bromosuccinimide was added, followed by 
100 mG (0.7 mmol) of 2^-azobisisobutyronitrile (AffiN), a free radical initiator. After the 
reaction mixture was stirred at 75°C for 24 hours, it was diluted with 450 mL of methylene 
chloride and washed with 3 X 400 mL of water. The organic layer was separated and dried 
over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The 
residue was dried in vacuo to give 3.5 g (69% yield) of the title compound as an amber oil; 
lH NMR (CDC1 3 ) d 4.50 (s, 2H), 7.54 (d, 1H), 8.44 (s, 1H). 

Stgp 2 . 4-CMoro>5-fluorcH2-<7Nj-methvlaminomethvn-Dvridine 

4-Oiloro-5-fluoro-alpha-bromo-2-picoline (1.37 g, 6.1 mmol), from Step 1 was 
dissolved in 15 mL of methanol in a pressure tube. Methylamine (3 mL of 40% aqueous 
solution) was added to the tube and the tube was sealed. The reaction mixture was stirred 
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at ambient temperature for 26 hours and then the solvent was removed under reduced 
pressure. To the residue was added 50 mL of 10% aqueous sodium carbonate solution and 
die resultant aqueous mixture was extracted with 3 X 50 mL of methylene chloride. The 
organic combined extract was dried over anhydrous sodium sulfate, filtered and 
5 concentrated under reduced pressur. The residue was dried in vacuo to give 754 mg g 
(70% yield) of die title compound; MS DQ-NH3 M/Z: 175 (M+H)+ base; *H NMR 
(CDCI3) d 2.50 (s, 3H), 3.90 (s, 2H), 7.47 (d, 1H), 8.42 (s, 1H). 

Step 3. N-(4^Woro-5-fluon>-2-pyridyl)methyl-N- 
10 methvl-N-(2J2-dimethvl^^^ 

4-CMoro-5-fluoro-2^-methylaminon^yl)-pyridine (650 mg, 3.72 mmol), 
from Step 2 was dissolved in 15 mL of toluene. To the resultant solution was added 2.3 
mL (15 mmol) of NJ^^iimethyl-N-(2^Kl^ followed by 40 mg 

(0.3 mmol) of ammonium sulfate. The reaction mixture was heated at reflux temperature, 
15 with stirring, for 28 hours and then allowed to cool to ambient temperature. The solvent 
was removed under reduced pressure and die residue dried in v acuo to give 560 mg (59% 
yield) of the tide compound; MS DCI-NH3 M/Z: 175 (M+H) + 73%, 203 ((M+H)-Cl-F) + 
base; *H NMR (CDCI3) d 1.17 (s, 3H), 1.19 (s, 9H), 2.83 (d, 2H), 4.47 (s, 1H), 7.43 
(d, 1H, J=3 Hz), 8.40 (dd, 1H), J=3 Hz, 1.5 Hz). 

20 

Step 4. Diethyl 2^thoxy-3K5-fluoropyridin-2-yl)-3-IN-methyl- 
N-f2^2 w ^imethvledivnmethvlamino1-pTOPane-lJ^i carboxvlate 

Lithium diisopropylamide (LDA: 16 mL of a 1.5 M solution in hexane) is added 
to 8 mL of dry THF, under a nitrogen atmosphere, and the resultant solution is cooled to 

25 -70°C in a isopropyl alcohol/dry ice bath. To the cooled solution of LDA, is added 

dropwise, over a 30 minute period, a solution of 3.41 g (19.6 mmol) of N-(4-chloro-5- 
fluoro-2-pyridyl)methyl-N-methy^ from Step 3, in 25 

mL of dry THF. After stirring the solution for 0.5 hours at -70°C, a solution of 4.04 mL 
(19.6 mmol) of ethoxymethylenemalonate in 18 mL of dry THF is added dropwise over a 

30 30 minute period. The reaction solution turns from dark red to orange. After stirring for 
0.5 hours at -70°C, the reaction solution is allowed to warm to -20°C and is stirred at -20°C 
for 1 hour. The reaction is quenched at -20°C by the addition of 1.3 mL of glacial acetic 
acid and the cooling bath is removed. After 20 minutes the reaction solution is poured into 
5% aqueous sodium bicarbonate solution. The aqueous mixture is extracted with 

35 methylene chloride and the organic extract is dried over anhydrous sodium sulfate, filtered 
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and concentrated under reduced pressure. The residue is purified by chromatography on a 
silica gel column to afford the title compound. 

Step 5. Diethyl 2-ethoxy-3-(5-fluoropyridin-2-yl)-3- 

5 nrrethvlamino-propane- 1 1 -dicarboxvlate 

A solution of 2 mmol (0.8 g) of diethyl 2-ethoxy-3-(5-fluoropyridin-2-yl)-3-[N- 
methyl-N-(2"£ M -dimethytethyO from Step 4, 16 

mmol of hydrazine and 6 mml of glacial acetic acid in 20 mL of 95% ethyl alcohol is heated 
at 50°C under nitrogen for approximately 15 hours. Upon cooling, the solvent is removed 
10 in vacuo and the residue extracted with diethyl ether. The ether solution is washed with 
saturated aqueous sodium bicarbonate solution, dried over anhydrous sodium sulfate, and 
concentrated in vacuo to afford the title compound. 

SKP 6, Ethyl 8^hloro-7-fluoro-l-methvlaim^ 

15 80 mL of Dowtherm A® in a 3-neck flask equipped with a thermometer, an 

addition funnel and an air-cooled condenser is heated to 235°C, under nitrogen, using a 
heating mantel A solution of 3.9 g (12.4 mmol) of diethyl 2-ethoxy-3-(5-fluoropyridin-2- 
yl)-3-methylamino-propane- 1 , 1 -dicarboxylate, from Step 5, in 45 mL of Dowtherm A® is 
added, drop wise over a 1.5 hours period, through the addition funnel to the heated stirring 

20 Dowtherm A®. After the addition is complete, the resultant solution is heated at ~200°C 
for 1 hour and then is cooled to ambient temperature. The solution is then poured into 500 
mL of hexane and a precipitate forms. The precipitate is collected by filtration, washed 
with 5 X 100 mL of hexane and dried to afford the title compound. 

25 Step 7. Ethyl 7-fluoro- 1 -methylamino-8-(4~methylpiperazin- 
1 -vl V4H-quinolizin-4-one-3-carboxvlate 

Ethyl 8-chIoro-7-fluoro- 1 -methylamino^H^uinolizin-4-one-3-carboxylate (899 
mg, 3.0 mmol), the product of Step 6, is suspended in 12 mL of dry pyridine undo- a 
nitrogen atmosphere. To the resultant solution is added 6.0 mL (6.0 mmol) of N- 

30 methylpiperazine and the reaction mixture is heated at 70°C for 8 hours. The reaction 
mixture is thai concentrated in vacuo in order to remove all of the pyridine. The dry 
residue is dissolved in 125 mL of methylene chloride and the methylene chloride solution is 
washed with 125 mL of brine. The aqueous layer is extracted with 125 mL of methylene 
chloride and the combined methylene chloride solutions are dried over anhydrous sodium 

35 sulfate, filtered and concentrated and dried in vacuo to afford the title compound. 
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Step 8. 8^4-TOthylpiperazin-l-yl)^H^uinolizin- 
4-one-3-carboxvHc arid hydrochloride 

A mixture of 1 g (2.75 mmol) of ethyl 7-fluoro- 1 -methylamino-8-(4~ 
methylpiperazin- 1 -ylMHKiuinolizin-4-one-3-carboxylate, from Step 7 T in 12 mL of THF 
and 16.5 mL of a 0.5 N aqueous solution of sodium hydroxide is heated, with stirring, at 
75°C for 8 hours. The THF is removed from the reaction mixture by distillation during the 
reaction. The concentrated reaction mixture is cooled to ambient temperature and adjusted 
to pH 2.0 with 10.5 mL of 1 N aqueous hydrochloric acid solution. The aqueous solution 
is concentrated in vacuo to remove -80% of the water and the concentrate is diluted with 50 
mL of 95% ethyl alcohol. The solid is collected by filtration, washed with 2 X 5 mL of 
ethyl alcohol and dried in vacuo to afford the desired product 

By following the procedures described in Example 98 and replacing N- 
methylpiperazine in Step 7 with the appropriate amine as shown, Examples 99-1 16 are 
prepared as disclosed in Table 3 wherein the compounds have the general formula 

O 

COOH 
NHCH 3 
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Table 3 



Example NO, B* Example No. b 2 
99 108 

\..-^/ CH 3 \ _ CHjNHCH, * 

100 "IT 109 N'Y 



101 



102 



103 



105 



106 



107 



I ' / N ~\ 



L ~r cl 



. N ^>y CH 3 112 



CH. 



104 %"V CH2F Ch3 ' 



\m—^ NH 2 * 114 



" N Cr 

XX. . 1,5 ^ 



CI 

\ 



NH2 



NHET * 



The amines are protected and deprotecled as described in Example 58 
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Pimple lf7 

7,9-Difluoro- 1 -methylaminc>-8-(4-methylpiperazin- 1 -yl>- 
4H^uinQUzin-4-onc-3-carboxvKc acid hydrochloride 

By following the procedures described in Example 98 and replacing 4-chloro-5- 
fluoro-2-picoline (the product of Example 66) with 4-chloro-3 t 5-difluon>-2-picoIine (the 
product of Example 69), the tide compound is prepared. 

Examples 118-133 

By following the procedures described in Example 98, replacing 4-chloro-5- 
fluoro-2-picoline (the product of Example 66) with 4-<M>ro-3,5-difluoro-2-picoline (the 
product of Example 69) and replacing N-methylpiperazme with the appropri ate amine as 
shown, Examples 1 18- 135 arc prepared as disclosed in Table 4 wherein the compounds 
have die general formula 



O 




COOH 



F NHCH 3 
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Table 4 

Example Np- B 2 Example No. a 2 



118 



119 



120 



121 



122 



124 



125 



126 



^ 127 



128 Q 
N ^ CH 3 131 O^NH 2 • 



CH 9 



\ _ XHgF 132 

123 



\^y NH 2* 1 33 



CH 



l^NH * \ 



N— 1 



CI 

\ 



NHET 



* The amines are protected and deprotected as described in Example 58 
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Example 136 

l-Ethyl-8-(4-methylpiperazin-l-y^ 
4Hsiuinolizin-4-onc-3-carboxvHc acid hydrochloride 

3tgp L 3A5.6-Tertraflucm>-2-picoline 

23 A5,6-Pentafluoropyridine (commercially available from Aldich Chemical 
Co.) is oxidized to the corresponding N-oxide following the procedures described in Step 6 
of Example 66. The 23 ,4,5,6-pentafluoropyridine N-oxide is treated at ambient 
temperature with one equivalent of mediylmagnesium iodide in diethyl ether as described 
by F. Binns and K Suschitsky in Chemical Co mmunications. 750-751 (1970) andJ Chem 
SocIQ, 1223-1231 (1771). The reaction mixture is treated with aqueous ammonium 
chloride and extracted with diethyl ether. The ether solution is dried over anhydrous 
magnesium sulfate, filtered and concentated under reduced pressure and the crude product 
is chromatographed on silica gel to afford 2-methyl-3,4,5,6-tetrafluoropyridine N-oxide 
(3,43,6-tetrafluoro-2-picoline). The N-oxide is then reduced to afford the title compound 
by die procedures described in Step 8 of Example 66. 

Step 2, 2-Propvl-3.4.5.6-temflunro pvridine 

A 1.5 M solution of LDA in hexane (100 mL, 150 mmol) is cooled to -60°C in an 
isopropyl alcohol/dry ice bath. To the stirred LDA solution, under nitrogen, is added, 
dropwise over a 0.5 hours period, a solution of 22.617 g (137 mmol) of 3,4,5,6- 
tetrafluoro-2-picoline, die product of Step 1, in 80 mL of dry THF. The reaction mixture is 
stirred for 0 J hours at -60°C and then a solution of 10.95 mL (137 mmol) of ethyl iodide 
in 30 mL of dry THF is added, dropwise over a 20 minute period. After the reaction 
mixture is stirred at -60°C for 0.5 hours, the cooling bath is allowed to slowly (1.5 hours) 
warm to -30°C. The reaction mixture is poured into cold brine and the aqueous mixture is 
extracted with methylene chloride. The organic extract is dried over anhydrous sodium 
sulfate, filtered and concentrated in vacuo. The residue is distilled to afford the tide 
compound. 

Step 3. Diethyl 2-ethoxy-3-[3,4^,6-tetrafluoro- 
2-Pvridvn-pentane-Ll-dicarhoxvlat« 

A solution of 12.6 mL (89.9 mmol) of diisopropylamine in 20 mL of anhydrous 
tetrahydrofuran (THF) is prepared under a nitrogen atmosphere and cooled in an ice/water 
bath. To this solution is added, dropwise over a 30 minute period, 36 mL of a 2.5 M 
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solution of n-butyllithium (90 mmol) in hexane. The solution is stirred for 30 minutes at 
0°C and then cooled to -60°C To the amine solution at -60°C, is added, drop wise over a 
30 minute period, a solution of 15.82 g (81.9 mmol) of 2-propyl-3,4,5,6- 
tetrafluoropyridine, from Step 2, in 100 mL of anhydrous THF. The resultant solution is 
5 stined at -60°C for 0.5 hours and then 16.55 mL (81.9 mmol) of ethyl 2-carboethoxy-3- 
ethoxy-2-propenecarboxylate is added, dropwise over a 30 minute period. Stirring is 
continued at -60°C for 0 J hours and at -20°C for L5 hours. The reaction mixture is 
poured into cold brine and the aqueous mixture is extracted with methylene chloride. The 
combined organic extract is dried over anhydrous sodium sulfate, filtered and concentrated 
10 in vacuo to afford 35.48 g of the title compound. The product is carried on to the next step 
without purification. 

StSDA Ethvn^thvl^.7.8.9-tetra^^ 

A solution of 40.61 g (99.2 mmol) of diethyl 2-ethoxy-3-{4-chloro-2-pyridyl]- 
15 pentane-l,l-dicarboxylate, from Step 3, in 1 L of xylene is heated at 150°C, with stirring, 
for 24 hours and then concentrated in vacuo. The residue is washed with a mixture of 
hexane and cyclohexane to afford the title compound. 

Step 5: Ethyl l-ethyl-8-(4-methyipiperazin-l-yl)-6,7,9- 

20 trifluoro^H<|uinolizin-4>one-3-carhoxvlate 

Ethyl 8rchloro- 1 ^thyl-6,7,8,9-tetrafluoro^H^uinolizin-4-one-3-carboxylate 
(317 mg, 1.0 mmol), from Step 4, is dissolved in 5 mL of dry pyridine under a nitrogen 
atmosphere. To the resultant solution is added 2 mL (2.0 mmol) of N-methylpiperazine 
and the stirred reaction mixture is heated at 85°C for 2.5 hours. The reaction mixture is 

25 allowed to cool to ambient temperature and then concentrated in vacuo in order to remove 
all of die pyridine. The residue is dissolved in 50 mL of methylene chloride and the 
methylene chloride solution is washed with 50 mL of 5% aqueous sodium bicarbonate 
solution. The aqueous layer is extracted with 3 X 50 mL of methylene chloride and the 
combined methylene chloride solutions are dried over anhydrous sodium sulfate, filtered 

30 and concentrated and dried in vacuo to afford the tide compound. 
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Step 6. 1 -Ethyi-8-(4-methylpiperazin- 1 -yl>6,7,9-trifluoio- 
4H^uinoIizin-4-one>3-carboxvUc acid hydrochloride 

To a solution of 199 mg (0.5 mmol) of ethyl l-eftyl-8K4-me%lpipCT 
6,7,9-trifluoro^H-quinolizin^on^ ficom Step 5, in 4 mL of THF is added 

5 4.0 mL of a 1 .0 N aqueous sodium hydroxide solution and die reaction mixture is heated, 
with stirring, at 75°C for 4.5 hours. The reaction mixture is cooled to ambient temperature 
and adjusted to pH 2 with 5 mL of 1 N aqueous hydrochloric acid solution. The aqueous 
solution is concentrated in vacuo to -5 mL and the solid is collected by filtration and dried 
in vacuo to afford the title compound 

10 

Example 137 

8K3-Amino-l-l-pyrroHdinyl)-l^ 
4H>ouinolizin-4^one-3>carhnxvKc acid hydrochloride 

15 Step 1. Ethyl 8-(3-(N-t-butoxy(arbonyl)amino-l^yiTO 
: l^thvl-6.7.9-trifluortUH-qum^ 

Ethyl 6,7,8,9-tetrafluorcHl^yM^ (1.26 g, 

3.97 mmol), from Step 3 of Example 136, is dissolved in 20 mL of dry pyridine under a 
nitrogen atmosphere. To the resultant solution is added a solution of 1.85 g (9.92 mmol) 
20 of 3-(N-t-butoxycarbonylamino)pynolidine in 5 mL of dry pyridine and the reaction 

mixture is heated at 70°C for 4.5 hours. The reaction mixture is then concentrated in vacuo 
in order to remove all of the pyridine. The dry residue (3. 124 g) is purified by 
chromatography on silica gel to afford the title compound. 

25 Step 2. 8-(3-Amino-l-pyrrolidinyl)-l^thyl^,7,9-trifluonv 
4H-Ouinolizin-4-one-3-carhoxvlic acid hy drochloride 

A solution of 1.11 g (2.2 mmol) of ethyl 8-(3-(N-t-butoxycaibonyl)am 
pyroUdinylH-ethyl-6,7,9-trifluoro^ from Step 1, in 

20 mL of trifluoroacetic acid (TFA) is stirred for 2 hours at ambient temperature. The TFA 

30 is evaporated in vacuo and the residue is dissolved in 200 mL of methanol. To the resultant 
solution is added 4.5 g of strongly basic ion exchange resin and the mixture is stirred at 
ambient temperature for 1 hour. The mixture is filtered and the filtrate is concentrated 
under reduced pressure to afford crude ethyl 8-(3-ammo- 1-pyrrolidinyl)- 1 -ethyi-6,7,9- 
trifluoro^HKiuinolizin^one-3H^rboxylate as a residue. The residue is dissolved in 5 mL 

35 of THF and 1 1 mL of a 1 M aqueous solution of sodium hydroxide is added. The reaction 
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mixture is heated at 60°C for 1 hour and then the reaction temperature is increased to 85°C 
in order to evaporate the THF. The concentrated reaction solution is diluted with 20 mLof 
water and the pH of the resultant solution is adjusted to 0 with concentrated hydrochloric 
acid. The aqueous solution is concentrated in vacuo. The residue is crystallized from ethyl 
5 alcoholrisopropyl alcohol: water (4:4: 1 v/v/v) and recrystalHzed from ethyl alcohol/water to 
afford the title compound. 

Example H38 

l-EthvI-8-G-(N-norvalvn^^ add 

10 3- Amino- 1 -benzylpyrrolidine (I. Sumio and T. Matsuo, Japanese Kokai JP 

5328161, published March 16, 1978) is coupled to N-t-butoxycarbonyl norvaline (Boc- 
nVal) using conventional N-hydroxysuccininride coupling procedures. The 1 -benzyl group 
is removed by hydrogenolysis in methanol using palladium on carbon catalyst The 3-(N- 
Boc-norvalyl)aminopyrrolidine is then reacted with ethyl 6 ,7,8,9-tetrafluoro-l-ethyl-4H- 

15 quinolizin-4-one-3-carboxylate, as described in Step 1 of Example 137, replacing 3-(N-t- 
butoxycarbonylamino)pyrrolidine with 3-(N-Boc-norvalyl)aminopym>lidine, to give 1- 
ethyl-8<3-(N-noivalyl)amino-pyrn)I^^ acid with the 

nitrogen of the amino acid protected with a Boc group. The Boc protecting group is 
removed by standard hydrolysis using trifluoroacetic acid and dilute aqueous hydrochloric 

20 acid. 

Using the procedure outlined in Example 138, or any of the other conventional 
condensation methods listed above, other amino acid derivatives of the compounds of this 
invention having an amino group can be prepared. Examples of amino acids which can be 
coupled, either alone or in combination with one and other, include naturally occurring 
25 amino acids such as glycine, alanine, leucine, isoleucine, methionine, phenylalanine, 
valine, and the like, as well as synthetic amino acids such as cyclohexylalanine, 
cyclohexylglycine, aminopentanoic acid, and the like. 



30 



Emmples 139-155 

By following the procedures described in Example 136 or Example 137 and 
replacing N-methylpiperazine or 3-(N-t-butoxycartK)nylamino)pyrrolidine with the 
appropriate amine as shown, Examples 139-155 are prepared as disclosed in Table 5 in 
which the compounds have the general formula 
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F O 



NHCH3 
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Table 5 



.Example No. 


B 2 


Example Np. 


B 2 


139 


\ M « — „ 
1 

k^NH * 


148 




140 




149 


k^o 


141 


V s ! 


150 




142 
143 


CH 3 

k^NH * 
CH 3 

k^NH • 


151 
152 


T 
X CH 3 

N— i 

CH 3 ^^* NH 2 * 


144 


153 


\ 

N— i 

ky>"-NH 2 * 
CI 


145 




154 




146 




155 


\_ NHET 


147 









* The amines are protected and deprotected as described in Example 58 
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Example 156 

ll,12-rahydro-7-fluoro-12-methy^ 

4H-PVranori J1auin^Ii2in-4-one-3^carboxvUc acid 

5 3tgP L 4<M(ro-3.5^uoTry2-n-r2-t^^ 

A solution of 12.8 g (150 mmol) of 2-chloro-l-propanol is dissolved in 200 mL 
of acetone. To the resultant solution are added 40 g of anhydrous ferric chloride and 30 g 
(200 mmol) of sodium iodide. The reaction mixture is stirred at room temperature for 24 
hours and then filtered to remove sodium chloride. The solvent is evaporated to afford the 

10 corresponding 2-iodo-l-propanol. The iodo alcohol is dissolved in 200 mL of methylene 
chloride and is treated with 20.5 mL (225 mmol) of 3,4-dihydro-2H-pyran and 50 mg of p- 
toluenesulfonic acid. The reaction mixture is stirtred at room temperature for several hours 
and then poured into 200 mL of 5% aqueous sodium bicarbonate solution. The aqueous 
mixture is extracted with methylene chloride. The methylene chloride solution is dried over 

15 anhydrous sodium sulfate, filtered and concentrated under reduced pressure to afford the 
THP-protected 2-iodo-l-propanol. 

A solution of 4-chloro-3^-dmuoro-2-methylpyridine (16.5 g, 100 mmol) in 150 
mL of dry THF under a positive nitrogen atmosphere is treated with 73 mL of 1 .5 M 
lithium diisopropylamine (LDA) at -78°C. After stirring at -78°C for 30 minutes, a solution 

20 of 27.0 g (100 mmol) of the THP-protected l-iodo-2-propanol in 150 mL of THF is added 
dropwise with stirring. The reaction mixture is stirred at -78°C for several hours and then 
is slowly warmed to -20°C. The reaction is quenched by pouring the reaction mixture into 
400 mL of saturated aqueous ammonium chloride solution. The aqueous layer is separated 
and extracted with methylene chloride. The combined organic layers are dried over 

25 anhydrous sodium sulfate, filtered and concentrated under in vacuo to afford the title 
compound. 

SlEJLi 4-CMQrp-3.5-difluoro-2-fl-hvdroxv-2>prnpvn Pv riHmP 

The product of Step 1 is dissolved in 200 mL of 2:1 THF:water and to this 
30 solution is added 6 mL of acetic acid. The reaction mixture is heated at 45°C for 

approximately 5 hours. The THF is removed under reduced pressure and the aqueous 
reaction mixture is adjusted to a pH in the range of 8 to 9 with 10% sodium carbonate and 
is then extracted with methylene chloride. The organic layer is dried over anhydrous 
sodium sulfate, filtered and concentrated in vacuo to afford the title compound. 
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SSSDJL 8<:Moro^4^ihvd^ 

The product of Step 2 (15.5 g, 75 mmol) is dissolved in 100 mL of dry THF in 
an oven-dried system under positive nitrogen atmosphere. The reaction mixture is cooled 
5 in ice and 32 g (80 mmol) of 60% sodium hydride is added. The reaction mixture is 
wanned to room temperature and then heated at reflux temperature overnight with stirring. 
The reaction mixturte is cooled to room temperature and poured into brine. The aqueous 
mixture is extracted with ethyl acetate. The organic layer is dried over anhydrous 
magnesium sulfate, filtered and concentrated in vacuo to afford the title compound. 

10 

Step 4. Diethyl 2^8^Moro-3,4Kiihydro<7-fluoro-3-methyl- 
?H-pyrai)Qr3.2-blpvri^ 

Following the procedure described in Step 2 of Example 62, the product of Step 3 
is treated with ethyl 2K^itoethoxy-3^dioxy-2-propenecartx)xylate and LDA to afford the 
15 tide compound. 

Step 5. Ethyl 8-chloro-l U12-dihydro-7-fluoro-12-methyl- 
4H-Pvranorij1auin^lizin-4>one-3-carboxvlate 

Following the procedures described in Step 3 of Example 62, the product of Step 
20 4 is heated in refluxing Dowtherm A® to afford the desired cyclized product 

Step 6. Ethyl 1 l,12-dihydro-7-fluoro-12-methyl-8- 
(4-methvl-l-mpt^nv^ 

Following the procedures described in Step 1 of Example 65, the product of Step 
25 5 is reacted with N-methylpiperazine to afford the tide compound. 

Step 7. 1 l,12-Dihydro-7-fluoro-12-methyl-^ 

(4-methvl- l-piperaanvlMH-p\^ ac H 

Following the procedures described in Step 2 of Example 65, the tile compound 
30 is prepared. 
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Example 157 

2-(3-Aminopyrrolidin- l-yl)-9-cyclopropyl-3-fluoro-6H- 
6^xo-pvridorL2-alDvriniidine-7-<:arboxvac arid hydrochloride salt 

5 Step 1 , 2-Cvcloim)Dvl-2-ethoxvcart)onvlacetamidine h ydrochloride 

Into a stirred solution of 38:72 g (0.253 mol) of ethyl 2-cyano-2- 
cyclopropylacetate (preparation described by R.WJ. Camey and J. Wojtkunski, Org. 
Prep. Proced. Int., 5, 25 (1973)) in 17.7 mL (0.303 mol) of anhydrous ethanol under a 
dry N2 atmosphere was introduced 10.0 g (0.274 mol) of gaseous hydrogen chloride with 

10 ice cooling. The mixture was allowed to warm to room temperature and stand for 72 

hours. The reaction was diluted with 100 mL of anhydrous ethanol, 70 mL of ammonia in 
ethanol (4. 17 M) was added slowly at room temperature and the reaction was stirred for 3 
hours. The reaction mixture was filtered to remove the ammonium chloride, and the 
solvent was removed to afford the tide compound as a viscous off-white oil, which was 

15 taken directly to the next step. 

Step 2. 2-Cyclopropyl~2-(5-fluOTCh4-hydtoxyp^ 

acid methyl ester and 2-cyclopropyl-2-(5-fluoro-4- 
hvdroxvpvrimidin^vnacetic acid ethvl ester 

20 A mixture of 0.253 mol of the compound from Step 1 , 0.254 mol of the sodium 

salt of ethyl 2-fluoro-3-hydroxy-2-propenoate (prepared as described by E. Elkik and M. 
Imbeaux-Oudotte, Bull. Soc. Chim. Fr., 5-6 pt2. 1 165 (1975)) and 37.0 ml (0.265 mol) 
of triethy lamine in 250 mL of anhydrous methanol was heated at reflux under a dry N2 
atmosphere for 17 hours. The solvent was removed, 200 mL of water added and the 

25 residue acidified to pH 5 with acetic acid. This mixture was then extracted with methylene 
chloride. The extract was washed with water, dried over anhydrous magnesium sulfate, 
and the solvent was removed by evaporation under vacuum to give a dark brown oil. The 
product was purified by column chromatography on silica gel eluting with 1 : 1 ethyl 
acetate: hexane to afford 22.8 g of the methyl ester title compound as a pale yellow viscous 

30 oil and 6.45 g of the ethyl ester tide compound as a pale yellow viscous oil. 

Methyl ester MS M/Z: 227 (M+H). NMR (CDCI3): d 0.43 (1H, m), 0.52 (1H, 
m), 0.65 (1H, m), 0.77 (1H, m), 1.42 (1H, m), 2.97 (1H, d, J=10 Hz), 3.80 (3H, s), 
7.88 (1H, d, J=3 Hz), 11.8 (1H, b). IR: (neat) 1740, 1690, 1615 cnrl Analysis 
calculated for C10H1 1FN2O3M/4 H2O: C, 52.06; H, 5.02; N, 12.14. Found: C, 52.45; 

35 H, 4.94; N, 11.76. 
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Ethyl ester MS M/Z: 258 (M+NH4). NMR(CDCl3): d 0.47 (1H, m), 0.54 
(1H, m), 0.66 (1H, m), 0.74 (1H, m), 1.31 (3H, t, J=7 Hz), 1.34 (1H, m), 2.96 (1H, d, 
J=10 Hz), 427 (2H, m), 7.83 (1H, d, J=3 Hz), 11.0 (1H, b): IR: (neat) 1735, 1682, 
1605 cm-1. Analysis calculated for CnHi3FN2O3-0.3H2O: C, 53.78 H, 5.58; N, 
5 1 1.40. Found: C, 54.05; H, 5.59; N, 1 1.11. 

St^p3. 2-Cvclopropvl-2-(5-fluoro^ 

To a solution of 4.960 g (21.9 mmol) of the methyl ester compound from Step 2 
in 40 mL of toluene stirred at -70°C under a dry N2 atmosphere was added 46.0 mL of IN 

10 diisobutylaluminum hydride in toluene (46 mmol). The reaction was stirred for 40 min and 
then quenched by the addition of 5 mL of acetic acid. The mixture was allowed to warm to 
room temperature, and the reaction was extracted with ethyl acetate. The extract was 
washed with water (3x), dried over anhydrous magnesium sulfate and concentrated under 
vacuum to afford 2.230 g of the title compound as a white solid. This compound was used 

15 directly in the next step. 

MS M/Z: 214 (M+NH4). NMR:(CDCl3) d 0.48 (m, 2H), 0.91 (m, 2H), 1.35 
(m, 1H0, 7.40 (d, 1H, J=10 Hz), 7.75 (d, 1H, J=4 Hz), 9.61 (br s, 1H), 13.64 (d, 1H, 
J=10 Hz). IR (KBr) 1695, 1660, 1635 cnr 1 . 

20 Step 4. 9-Cyclopropyl-3-fluoro-2-hydroxy-6H-6-oxo- 

pvridof 1.2-alpvrimidine"7-carboxvlic acid benzvl ester 

A 2.230 g (1 1.37 mmol) sample of the compound from Step 3 was dissolved in 
100 mL of anhydrous ethanol. To this was added 3.5 mL (14.00 mmol) of dibenzyl 
malonate, 2.5 mL of piperidine and 0.25 mL of acetic acid. This reaction mixture under a 

25 dry N2 atmosphere was heated under reflux conditions for 3 hours and stirred at room 
temperature overnight The solvent was removed by evaporation, the residue was 
dissolved in methylene chloride which was washed with water and dried over anhydrous 
magnesium sulfate. The solvent was removed by evaporation under vacuum to give a 
yellow oil, which was purified by column chromatography on silica gel, eluting with 

30 1 :5: 100 acetic acidrmethanolimethylene chloride. Removal of the solvent afforded 1 .800 g 
of the title compound as a pale yellow solid, mp 225.5-226.5°C. MS M/Z 355 (M+H). 
NMR:(CDCl3) d 0.64 (m, 2H), 1.08 (m, 2H), 1.62 (m, 1H), 5.37 (s, 2H), 7.35-7.48 
(m, 5H), 8.28 (s, 1H), 9.00 (d, 1H, J=6 Hz). IR (KBr) 1720, 1700, 1690 cm" 1 . 
Analysis calculated for C19H15FN2O4M/4H2O: C, 63.60; H, 4.35; N, 7.81. Found: C, 

35 63.54; H, 4.08; N, 7.78. 
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Step 5. 2-CWoro-9-cyclopropyI-3-fluoro«6H-6-oxo~ 

; pvridQrU-a1PVrimi(fae-7^rboxvHc arid benzvl ester 

A mixture of 0.200 g (0.564 mmol) of the compound from Step 4, 0.50 mL of 
DMF, 0.60 mL of phosphorous oxychloride and 10 mL of methylene chloride was stirred 
5 under a dry N2 atmosphere at room temperature for 4 hours. Ice was added to react with 
the excess phosphorous oxychloride. The mixture was extracted with methylene chloride, 
which was washed with water, then the solvent was dried over anhydrous magnesium 
sulfate and the solvent was removed by evaporation under vacuum to yield the title 
compound as an orange residue. This compound was taken directly to the next step. 

10 

Step 6. 2-(3-(N^butoxyc^rtxmyl)arrtin^ 1 -yl>9-cyclopropyl-3- 
flttPTO-fiH^XO-rmidorL acid benzvl ester 

The 0.564 mmol sample of the compound from the previous step was dissolved 
in 5 mL of dry methylene chloride and cooled to 0°C To this solution was added 0.45 g of 

15 3^^butoxycarbonyl)aminopyrroUdine, and the reaction mixture was stirred at room 
temperature overnight The solvent was removed by evaporation under vacuum, and die 
product was purified by column chromatography on silica gel, during with 10% methanol 
in methylene chloride to afford 0.295 g of the title compound as a yellow solid, mp 159- 
160°C MS M/Z 523 (M+H). NMR:(CDCl3) d 0.60 (m, 2H), 0.87 (m, 2H), 1.46 (s, 

20 9H), 1.90-2.40 (m, 2H), 3.70-4.45 (m, 5H), 4.94 (br s, 1H), 5.37 (s, 2H), 7.29 (m, 
1H), 7.37 (m, 2H), 7.50 (m, 2H), 7.99 (br s, 1H), 9.10 (d 1H, J=10 Hz). IR (KBr) 
1715, 1685, 1660 cm' 1 . Analysis calculated for C28H3iFN405»l/2 H2O: C, 63.44; H, 
6.08; N, 10.57. Found: C, 63.39; H, 6.13; N, 10.83. 

25 Step 7. 2-(3-(N-^butoxycaItK)nyl)aminopy^Tolidin- 1 -yl)-9-cyclopropyl- 
3-flwro-6H-6^xp- P \ridon^^^ arid 

To a 0.135 g (0.259 mmol) sample of the benzyl ester from Step 6 in 20 mL of 
methanol and 2 mL of THF was added 2.0 mL of 98% formic acid and 0.05 g of 10% 
PrJ/C This mixture was stirred undo* a dry N2 atmosphere at room temperature for 37 
30 min. The catalyst was removed by filtration, and the solvent was removed under vacuum. 
The crude product was purified by column chromatography on silica gel, eluting with 
1 :5: 100 acetic acidamethanohmethylene chloride to afford the tide compound as a yellow 
solid after removal of the solvent This product was taken directly to the next step. 
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Step 8. 2-(3- Aminopyrrolidin- 1 -yl>^-cyclopropyl-3-fluoro- 

6H-6-oxo-pvridorL2-a1tmimidine-7-carfaoxvUc arid hyd rochloride salt 

The sample of the compound from the previous step was reacted with 10 mL of 
4N HQ in dioxane under a dry N2 atmosphere at room temperature 3 hours. The solvent 
5 was removed, the yellow solid was dissolved in distilled water. The yellow solution was 
filtered and fireeze-dried to afford 0.068 1 g of the title compound as a yellow solid, mp 
234°C, (dec.). MS M/Z 333 (M-Q). NMR: (CDCI3) d 0.64 (m, 2H), 0.96 (m, 2H), 
2.20-2.65 (m, 3H), 3.58-4.35 (m, 5H), 7.80 (d, 1H, J=10 Hz), 9.05 (br s, 1H), IR 
(KBr) 1665, 1620 cm-1. 

10 

Example 158 

2-(3- Aminopyrrolidin- 1 -yl)-9-cyclopropyl-3-fluoro- 
6H-6-oxo-Pvridori^alpvrimidine>7>carboxvlic acid 

15 Step 1. 9-Cyclopropyl-3-fluoro-2-hydroxy-6H-6- 

oxo-Pvridori^-alpvrimidine-7-carhoxvlic acid r-butvl ester 

A 0.247 g (1.262 mmol) sample of 2-cyclopropyl-2-(5-fluoro-4- 
hydroxypyrimidin-2-yl)acetaldehyde, from Example 157 Step 3 above, was dissolved in 
20 mL of ethanol, and 0.290 mL of ethyl r-butyl malonate, 0.5 mL of piperidine and 0.05 

20 mL of acetic acid were added. The reaction was heated under a dry N2 atmosphere at 
reflux for 25 hours, the solvents were removed by evaporation and the product was 
purified by column chromatography on silica gel, eluting with 1 : 10: 100 acetic 
arid:methanol:methylene chloride. Removal of the solvent afforded 0.287 g of the title 
compound as a pale yellow solid, mp >265°C MS M/Z 321 (M+H). NMR: (CDCI3 + 

25 CD3OD) d 0.61 (m, 2H), 1.06 (m, 2H), 1.58 (s, 9H), 1.72 (m, 1H), 8.07 (s, 1H), 8.93 
(d, 1H, J=6 Hz). IR (KBr)1720, 1525 cm-1. 

Step 2. 2-Chloro-9-cyclopropyl-3-fluoro-6H-6- 

oxo-PvridofL2-aTp\T^dine-7-carboxvlic acid f-butvl ester 

30 A mixture of 0.100 g (0.312 mmol) of the compound from Step 1, 0.29 mL of 

DMF, 0.33 mL of phosphorous oxychloride and 10 mL of methylene chloride was stirred 
under a dry N2 atmosphere at room temperature for 1 hour. After workup as described in 
Example 157 Step 5, the title compound was obtained as a orange solution in methylene 
chloride. This compound was taken directly to the next step. 
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Step 3. 2-(3-(N-r-butoxycarbonyl)an^ l -yl)-9-cyclopropyl- 
3-fly9rp^q^XQ-imidori,2-a1Pvrimidine-^ a c id r-butvl retpr 

To the 0312 mmol sample in methylene chloride from the previous step at room 
temperature was added several small portions of 3^^butoxycarbonyl)aminopyrrolidine 
until die color of the reaction turned from orange to light yellow. The solution was 
concentrated to leave a yellow residue. The product was purified by column 
chromatography on silica gel, eluting with 10:100 methanol: methylene chloride to afford 
0.132g of the title compound as a yellow solid after removal of die solvent This 
compound was taken directly to the next step. 

Step 4. 2^3-amiropyrrolid^ 

OXO-PvridorL2-altivrimidine-7KarhoxvHg acid 

The boc-protected f-butyl ester from Step 4 was hydrolyzed by reacting the 0.132 
g sample with 1 mL of 4N HQ in dioxane under a dry N2 atmosphere . The solvent was 
removed, the yellow solid was dissolved in water and die solution adjusted to pH 7-8, and 
extracted with methylene chloride. The reaction was incomplete at this point, so the solid 
was redissolved in 5 mL of trifluoroacetic acid and the reaction stirred at room temperature 
overnight The solvent was removed by evaporation. The residue was redissolved and 
extracted as above, then the product was purified by column chromatography on silica gel, 
eluting with 2:5:20:100 watenacetic acid:methanoI:methylene chloride to afford 0.0515 g of 
the tide compound as a yellow solid. 

gxamplc 159 

9-(2,4-Difluorophenyl)-3-fluoro-2-{4-methylpipera2in- 1 -yl> 
eH^xopyriclori,2^tovrimidine-7K:arboxvlic acid 

StSILL ^^4-DifluQrophenvlVacetamidine hydrochloride. 

Into a solution of 49.44 g (0.323 mol) of 2,4-difluorophenylacetonitrile 
(commercially available) in 20.8 mL (0.354 mol) of ethanol cooled to 0°C in an ice bath and 
stirred under a dry N2 atmosphere was added 14.61 g (0.400 mol) of gaseous HQ. After 
20 min the reaction mixture solidified, this was then allowed to warm to room temperature 
and held at this temperature for 72 hours. To the mixture was then added 140 mL of 
ethanol, followed by 150 mL (0.42 mol) of 4.2 M ammonia in ethanol. This mixture was 
stirred for an additional 3 hours at room temperature and filtered. The solvent was 
removed from the filtrate by evaporation to afford 65.7 g of the tide compound as a white 
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solid, mp 163-164°C NMR: (DMSOd6) d 3.72 (s, 2H), 7.16 (m, 1H), 7.33 (m, 1H), 
7.50 (m, 1H), 8.95 (broad, 4H). This compound was taken directly to the next step. 

SiS&Z 2-(2APifluorobenzv1V5-fluoTo^vdroxvpvrimidinP 

A mixture of 68.0 g ( 0.33 mol) of the compound from Step 1, 0.34 mol of the 
sodium salt of ethyl 2-fluoro-3-hydroxy-2-propenoate (prepared as described by E. EUrik 
and M. Imbeaux-Oudotte, BulL Soc. Chim. Fr., 5-6 ptZ 1 165 (1975)), 300 mL of 
anhydrous methanol and 50 mL of triethylamine was heated at reflux under a dry N2 
atmosphere for 23 hours. The solvent was removed by evaporation under vacuum, 200 
mL of water added and the mixture acidified to pH 3-4 with 10% HQ. This mixture was 
then extracted with methylene chloride. The solvent was washed with water, dried over 
anhydrous magnesium sulfate, and the solvent was removed by evaporation under vacuum 
to give a dark oil which solidified upon standing. The solid was washed with ethyl acetate, 
ethyl acetate/hexane and hexane to afford 29.8 g of the tide compound as a white solid, mp 
155-156°C. A second crop of 10.2 g of product was obtained from the filtrates after 
chromatography on silica gel, eluting with 2.5% methanol in methylene chloride. MS M/Z: 
258 (M=NH4), 241 (M+H). NMR: (CDCI3) d 4.02 (s, 2H), 6.88 (m, 2H), 7.33 (m, 
1H), 7.89 (d, 1H, J=3 Hz). BR (KBr): 1690, 1605 cm -1. Analysis calculated for 
C11H7F3N2O: C, 55.00; H, 2.94; N, 11.67. Found: C, 54.63; H, 2.98; N, 11.50. 

St£B-2- 4-ChlorQ-^(2^difluoroben7vlV5-fluoropvriniiHine 

A mixture of 1.000 g (4.16 mmol) of the compound from Step 2, 3.40 mL (43.7 
mmol) of DMF and 3.90 mL (43.7 mmol) of phosphorous oxychloride in 15 mL of 
methylene chloride was stirred under a dry N2 atmosphere at ambient temperature for 2 
hours, then quenched with water and ice. The mixture was then extracted with methylene 
chloride, which was washed with water, dried, filtered and concentrated to yield the title 
compound as a yellow oil. MS M/Z: 259 (M+H). NMR: (CDCI3) d 4.27 (s, 2H), 6.83 
(m, 2H), 7.27 (m, 1H), 8.48 (s, 1H). This compound was taken directly to the next step. 

&SSA 2-(2,4-Pifluorobenzviy5-fliM 

To the 4. 16 mmol of the compound from Step 3 in 10 mL of methylene chloride 
was added 3 mL of N-methylpiperidine and the mixture was stirred under a dry N2 
atmosphere at room temperature for 1 hour. The solvent was removed by evaporation, and 
the product was purified by column chromatography on silica gel eluting with 5% methanol 
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in methylene chloride. The solvent was removed by evaporation to afford 1 .229 g of the 
title compound as a pale yellow oil, MS M/Z: 323 (M+H). NMR: (CDCI3) d 2.32 (s, 3H), 
2.46 (t, 4H, J+7 Hz), 3.75 (t, 4H, J=7 Hz), 4.05 (s, 2H), 6.80 (m, 2H), 7.25 (m, 1H), 
7.99 (d, 1H, J=7 Hz). Analysis calculated for C16H17F3N4: C, 59.61; H, 532; N, 
5 17.38. Found: C, 59.63; H, 5.31; N, 17.31. 

Step 5. 3-(2,4-Difluorophenyl>2^oxy-H5-fluo 

l-vl)D\dmidin-2-vl)im)Pan^Ll^carfaQxvHc acid diethyl ester 

Following the procedure of Step 4 Example 1 die compound from Step 4 above 
10 (0.74 g, 2.3 mmol), 1 .0 mL (2.5 mmol) of a 2.5 M solution of n-butyllithium in hexane 
and 0.35 mL of diisopropylamine was reacted with 0.46 mL ethyl 2-carboethoxy-3-ethoxy- 
2-propenecarboxylate, to afford after work-up 1.22 g of the tide compound as an oiL This 
material was further purified by column chromatography over silica gel, eluting with 5% 
ethanol in ethyl acetate to give 0.774 g of an oil; MS M/Z: 539 (M+H). NMR: (CDQ3) d 
15 0.87 (m, 3H), 1.22 (m, 6H), 2.34 (s, 3H), 2.50 (m, 4H), 3.52 (m, 2H), 3.81 (m, 4H), 
4.16 (m, 5H), 4.82 (m, 1H), 4.99 (m, 1H), 6.78 (m, 2H), 7.59 (m, 1H), 8.01 (m, 1H). 

Step 6. 9^2,4-Dffluorophenyl)-3-fluoro-2^4-methyIpiperazin-l-yl)- 
6H-6-QXQpyridQfl,2^^ acid Cthyl Sfiter 

20 To a 1.847 g (3.43 mmol) sample of the compound from Step 5 dissolved in 40 

mL of anhydrous ethanol was added 1 .5 mL of piperidine and 0.05 mL of acetic acid, and 
the reaction was heated at reflux conditions under a dry N2 atmosphere for 3 hours. The 
solvent was removed by evaporation to leave a yellow solid which was purified by column 
chromatography over silica gel, eluting with 0.5:10:100 28% aq. 

25 NH40H:methanol:methylene chloride to afford after removal of the solvent 1 .282 g of the 
title compound as a yellow solid, mp 193-195°C MS M/Z: 447 (M+H). NMR: (CDCI3) 
d 1.40 (t, 3H, J-7 Hz), 2.33 (s, 3H), 2.50 (m, 4H), 3.89 (m, 4H), 4.39 (q, 2H, J=7 
Hz), 6.91 (m, 2H), 7.33 (m, 1H), 8.37 (s, 1H), 9.16 (d, 1H, J=10 Hz). IR (KBr): 1725, 
1685, 1660 cm^ 1 . Analysis calculated for C22H21F3N4O3O.5 H2O: C, 58.02; H, 

30 4.87; N, 12.30. Found: C, 58.15; H, 4.70; N, 12.15. 

Step 7. 9<2,4-Difluorophenyl)-3-fluorO'2-(4-methylpiperazin-l-yl)- 
6H^QXQDvridorL2>alPvrimidine-7-carboxvlic acid benzvl ester 

A mixture of a 1. 166 g (2.61 mmol) sample of the ethyl ester compound from 
35 Step 1 , 150 mL of dry benzyl alcohol and 0.5 mL of titanium tetramethoxide was heated 
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under a dry N2 atmosphere with stirring at reflux conditions for 17 hours. The solvent 
was removed by distillation at 100°C under reduced pressure in a kugelrohr apparatus. 
The product was purified by column chromatography on silica gel, eluting with 0.5:10:100 
28% aq. NH40H:methanol:methylene chloride to afford after removal of the solvent 0.895 
5 g of the tide compound as a yeUow sohd, mp 207-208°G MS M/Z: 509 (M+H). NMR: 
(CDCI3) d 2.33 (s, 3H), 2.50 (m, 4H), 3.88 (m, 4H), 5.38 (s, 2H), 6.90 (m, 2H), 7.30- 
7.50 (m, 6H), 8.37 (s, 1H), 9.17 (d, 1H, J=10 Hz). IR (KBr): 1730, 1685, 1660 cnr*. 

Step 8. 9-(2,4-Difluorophenyl>3-fhiGro-2-(4-m^ 
10 6H-6-oxopvridori .2.alpvriTT ttdine-7-carhn y vlir ariri 

A 0.300 g (0.590 mmol) sample of me benzyl ester from Step 7 was dissolved in 
40 mL of dry methanol and 0.1 g of 10% Palladium on carbon was added. Four mL of 
98% formic acid was added and the mixture stirred under a dry N2 atmosphere for 20 min. 
The catalyst was removed by filtration through diatomaceous earth, and the solvent was 

15 removed under vacuum. The product was purified by column chromatography on silica 
gel, eluting with 1 : 10: 100 acetic acid:methanol:memylene chloride give a yellow solid. 
This material was washed with pH 75 sodium bicarbonate solution, followed by water 
rinse to afford 0.178 g of the tide compound as a yellow solid, mp 246-248°C (dec.). MS 
M/Z: 419 (M+H). NMR: (CDCI3 + CD3OD) d 2.34 (s, 3H), 2.53 (m, 4H), 3.85-4.00 

20 (m, 4H), 6.90 (m, 2H), 7.32 (m, 1H), 8.49 (s, 1H), 9.07 (d, 1H, J=9 Hz). IR (KBr): 
1720, 1660 cm-1. Analysis calculated for C20H17F3N4O3: C, 57.42; H, 4.10; N, 13.39. 
Found: C, 57.21; H, 4.08; N, 13.21. 

Example 160 

25 M3-(N^butoxycarbonyl)amm^ 

3-fluoro-6H-6-oxonvridon .2-a1pvrim idine-7-carhoxvli c aciH 

Step 1. 3-(2,4-Difluorophenyl)-2-ethoxy-3-(5-fluoro-4- 

hvo^xvpvrimjdin-2-vl>pronane-1.1-dicarhf> x vac acid diethyl ester 

30 A 4.804 g (20.0 mmol) sample of 2-(2,4-EHfluorobenzyl)-5-fluoro-4- 

hydroxypyrimidine (prepared as described in Step 2 Example 159 above) was dissolved in 
150 mL of dry THF and cooled to -78°C with stirring under a dry N2 atmosphere. To this 
was slowly added 16.40 mL of 2.5 N n-butylhthium in hexane, and the mixture was stirred 
for 30 min. Then 4.85 mL (24 mmol) of diethyl ethoxymethylenemalonate was added and 

35 the mixture stirred for an additional 30 min at -78°C The reaction mixture was quenched 
with 10% HQ until the mixture was at pH 3, whereupon it was then extracted with ethyl 
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acetate. This was dried over anhydrous magnesium sulfate and the solvent was removed 
by evaporation under vacuum to afford the title compound as a yellow oil. This material 
was taken directly to the next step. 

Step 2. 9-(2,4-Di£luorophenyl)-3-fluoro-2-hydroxy-6H-6- 
0TOPVridQrU-atovrtmictine>7Karboxvlic acid ethvl ester 

The compound from Step 1 was dissolved in 80 ml of ethanol, 2 mL of piperidine 
and 0.2 mL of acetic acid was added and the mixture heated at reflux (bath temperature at 
90°C) for 1 6 hours under a dry N2 atmosphere. The solvent was removed by evaporation, 
and the residue was washed with methanol and methylene chloride to give 4.794 g of a pale 
yellow solid. The washings were concentrated and the residue was purified by column 
chromatography on silica gel eluting with 2:10:100 acetic aridmethanofcmethylene 
chloride to afford an additional 2.220 g of die tide compound as a pale yellow solid, mp 
239-240°C. MS M/Z: 382 (M+NH4), 365 (M+H). NMR:(DMSO-d6) d 1.23 (t, 3H, J=7 
Hz), 4.14 (q, 2H, J=7 Hz), 7.08 (m, 1H), 7.21 (m, IH), 7.40 (m, 1H), 7.83 (s, 1H), 
8.74 (d, 1H, J=8 Hz). IR (KBr) 1710, 1675, 1620 cnr*. 

Step 3. 9-(2,4-Difluorophenyl)-3«fluoro-2-hydroxy-6H- 
6^xopvridoirK2-a]Pvrimidine>7-carhnxvlic a c id benzvl ester 

To a 7.000 g sample of die ethyl ester compound from Step 2 dissolved in 200 
mL of benzyl alcohol was added 0.70 mL of titanium tetraethoxide and the mixture heated 
with stirring at 100°C for 2.5 hours under a dry N2 atmosphere. The reaction was diluted 
with methylene chloride, then washed once with 1 N HQ and three times with water, and 
the solvent was dried over anhydrous magnesium sulfate and removed by evaporation 
under vacuum to leave a yellow solid. This material was washed with ether and dried 
under vacuum to afford 6.655 g of the title compound as a yellow solid, mp 218-219°C. 
MS M/Z 427 (M+H). NMR:(DMSO-d 6 ) d 5.26 (s, 2H), 7.15-7.45 (m, 8H), 8.00 (s, 
1H), 9.00 (d, 1H, J=7 Hz). IR (KBr) 1710, 1675, 1620 cnrl 

Step 4. 2K3-(N^butoxycarbonyl)aminopym)lidin- l-yl)-9-(2,4-difluorophenyl)- 
3-ftoQrrt)H^OT^ acid hPnzvl 

A 1.200 g (2.815 mmol) sample of the compound from Step 3 was dissolved in 
45 mL of methylene chloride and 2.50 mL of DMF and 2.95 mL of POCI3 were added. 
The reaction was stirred under a diy N2 atmosphere at room temperature for 2.5 hours, 
then quenched with ice and water. The mixture was extracted with methylene chloride, and 
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the solvent was washed with water until the acidity of the rinse water was above pH 3. 
The solvent was then dried with magnesium sulfate and an excess of 2-(N-/- 
butoxycarbony-lamino)pyTTolidine was added and allowed to react The solution was thai 
concentrated and the product was purified by column chromatography over silica gel 
5 eluting with 0.5:5: 100 cone, ammonium hydroxide:methanol:methylene chloride. The 
solvent was removed to afford 1.579 g of the title compound as a light yellow crystalline 
solid, mp 103-104°C. MS M/Z: 595 (M+H). NMR: (CDCI3) d 1.45 (s, 9H), 1.85-2.30 
(m, 2H), 3.42-4.35 (m, 5H), 4.65 (br s, 1H), 5.38 (s, 2H), 6.89 (m, 2H), 7.30-7.50 (m, 
6H), 8.35 (s, 1H), 9.15 (d, 1H, J=9 Hz), 9.16 (d, 1H, J=9 Hz). IR (KBr): 1735, 1710, 
10 1660 cm' 1 . 

Step 5. 2-(3-(N^butoxycaifconyl)amm 

3-flwro-6H-6-oxopvridon^ acid 

A 1.769 g sample of the compound from Example 160 Step 4 was dissolved in 
15 80 mL of dry methanol, and the benzyl ester was removed by reacting with 4.0 mL of 98% 
formic acid in the presence of 0.200 g of 10% Pd/C under a dry N2 atmosphere . After 
filtration and evaporation of the solvent, the product was purified by column 
chromatography on silica gel, eluting with 1:10:100 acetic acid:methanol:methylene 
chloride to afford, after removal of die solvent, 1.125 g of the title compound as a yellow 
20 solid, mp 209.5-210.5°G MS M/Z: 505 (M+H). NMR: (CDCI3/CD3OH) d 1.45 (s, 
9H), 1.90-2.30 (m, 2H), 3.50-4.35 (m, 5H), 6.91 (m, 2H), 7.32 (m, 1H), 8.44 (s, 1H), 
9.03 (d, 1H, J=8 Hz), 9.04 (d, 1H, J=8 Hz). IR (KBr): 1714, 1662, 1620 cnr*. 



25 2-(3-AminopyiToUdin-l-yI)-9-(2,4-difluon)phenyl>3-fluoro^ 
6H-6-OXODVTidori ^-atovrimidine-7-carboxvlic acid 

A 0.100 g, (0.198 mmol) sample of 2-(3-(N-^butoxyca^bonyl)-aminopy^^olidin- 
1 -yl)-9-(2,4-difluorophenyl)-3-fluoro-6H-6-oxopyrido[ 1 ,2-a]pyrimidine-7-carboxylic 

30 acid, from Example 160 Step 5, was dissolved in a small volume of 4 N HQ in dioxane 
and stirred at room temperature for 3 hours under a dry N2 atmosphere. The solvent was 
removed by evaporation under vacuum to yield a yellow solid, which was dissolved in 
water and neutralized to pH 7 with 5% sodium bicarbonate solution. The resulting 
precipitate was filtered off, washed with water and dried to afford 0.075 g of the title 

35 compound as a yellow solid, mp >250°C. MS M/Z: 405 (M+H). NMR: (DMSO) d 1.90- 
2.30 (m, 2H), 3.00-4.10 (m, 5H), 7.16 (m, 2H), 7.30 (m, 1H), 8.18 (s, 1H), 9.17 (d, 
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1H, J=8 Hz), 9.18 (d, 1H, J=8 Hz). IR (KBr): 1715, 1660 cirri. Analysis calculated for 
Cl9Hi5F3N403*1.25 H2O: C, 53.46; H, 4.07; N, 13.12. Found: C, 53.64; H, 3.70; 
N, 12.80. 

Example 162 

2-(3-Ammopyrrotidii>l-yl)^^ 
6H^oxopvridori.2-aTpvrimidine-7-a^ acid trifluoroaceric acid salt 

A 0.879 g (2.174 mmol) sample of 2-(3-anunopyrrolidin-l-y^ 
difluorophenyl)-3~fluOTO^H-6K>xopy^ acid, from 

Example 161, was dissolved in 10 mL of trifluoroaceric acid, then the excess acid was 
removed by evaporation under vacuum. The yellow residue was dissolved in 600 mL of 
water with containing 1 mL of trifluoroaceric acid, the solution was filtered through 
sintered glass and freeze dried to afford 0.876 g of the tide compound as a light yellow 
solid; mpl91-192°C (dec.). MS M/Z: 405 (M+H). NMR (CD3OH): d: 2.102.55 (m, 
2H), 3.75-4.20 (m, 5H), 7.05 (m, 2H), 7.50 (m, 1H), 8.30 (s, 1H), 9.19 (d, 1H), J=8 
Hz). IR (KBr): 1720, 1660, 1620 cm" 1 . Analysis calculated for C2lHi6F6N405*H20: 
C, 47.02; H, 3.38; N, 10.45. Found: C, 4736; H, 3.07; N, 10.36. 

Example 163 

9-Cyclopropyl-3-fluQro-2-(4-methylpiperazin- 1-yl)- 
6H-6-oxo-pvridorL2-a1pyrimidine-7-carboxvlic acid 

Step 1. 2-Chloro-9-cyclopropyl-3-fluoro-6H-6-oxo- 
Dvridoriq-alpvrimidine-7-carboxvhc acid benzvl ester 

To a 0.100 g (0.282 mmol) sample of 9-cyclopropyl-3-fluoro-2-hydroxy-6H-6- 
oxo-pyrido[ 1 ^-a]pyrimidine-7-carboxylic acid benzyl ester, prepared as described in 
Example 157 Step 4, was added 5 mL of methylene chloride, 0.275 mL of DMF and 0.33 
mL of phosphorous oxychloride, and the reaction was stirred 5 hours at room temperature 
under a dry N2 atmosphere. The solution was cooled to 0°C and ice was added to destroy 
the excess phosphorous oxychloride. This mixture was then extracted with methylene 
chloride which was dried over anhydrous magnesium sulfate The solvent was removed by 
evaporation under vacuum to afford the title compound as an orange solid. NMR (CDCI3): 
d 4.27 (s, 2H), 6.83 (m, 2H), 7.27 (m, 2H), 8.48 (s, 1H). This material was taken 
directly to the next step. 
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Step 2. 9<}yclppropyl-3-fluoio-2-(4-rrethylpipara2in-l-yl> 
6H^oxQ~DvridQrL2-a1pvr^dine-7-carfaoxvUc acid benzvl ester 

The compound from the previous step was dissolved in 2.5 mL of methylene 
chloride and 0.5 mL of N-methylpiperazine was added with cooling. The reaction was 
5 stirred at room temperature overnight The solvent was removed by evaporation and the 
product was purified by column chromatography on silica gel, eluting with 10% methanol 
in methylene chloride. The solvent was removed to afford 0.107 g of die tide compound as 
a yellow solid. Recrystallization from methanol gave yellow needles, mp I94-195°G MS 
M/Z 437 (M+H). NMR:(CDCl3) d 0.62 (m, 2H), 0.88 (m, 2H), 2.12 (m, 1H), 2.57 (s, 
10 3H), 2.59 (t, 4H, J=7 Hz), 4.07 (t, 4H, J=7 Hz), 538 (s, 2H), 7.28 (m, 1H), 7.36 (m, 
2H), 7.51 (m, 2H), 8.04 (s, 1H), 9.16 (d, 1H, J=10 Hz). IR (KBr): 1715, 1685, 1660 
cm" 1 . Analysis calculated for C24H25FN4C>3*l/4 H2O: C, 65.37; H, 5.83; N, 12.70. 
Found: C, 65.21; H, 5.53; N, 12.59. 

15 Step 3. 9-Cyclopropyl-3-fluoro-2-(4-methylpipexazin« 1 -yl)- 
6H>6H>xQ^vridorL2-alDvrimidine>7-carhoxvlic acid 

To a 0.050 g (0.1 15 mmol) sample of die benzyl ester compound from the 
previous step was added 10 mL of methanol, 1 mL of 98% formic acid and 0.04 g of 10% 
Pd/C, and die mixture was stirred under Argon for 30 min at room temperature. The 

20 solution was diluted with methylene chloride, filtered through diatomaceous earth and the 
solvent was removed to leave a yellow residue. The product was purified by column 
chromatography on silica gel, eluting with 1:10:100 acetic arid:methanol:methylene 
chloride. After removal of the solvent, 0.0345 g of the title compound was obtained as a 
yellow solid, mp219-220°C. MS M/Z 347 (M+H). NMR:(CDCl3) d 0.67 (m, 2H), 0.95 

25 (m, 2H), 2.18 (m, 1H), 2.39 (s, 3H), 2.65 (t, 4H, J=6 Hz), 4.13 (m, 4H), 8.1 1 (s, 1H), 
9.02 (d, 1H), J=10 Hz). IR (KBr): 1720, 1660, 1620 cnr 1 . Analysis calculated for 
Cl7Hi9FN4O3*0.6 CH3COOH: C, 57.17; H, 5.64; N, 14.65. Found: C, 57.60; H, 
5.79; N, 14.13. 
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9-Cyclopropyl-3-fluoro-2-^perazin- 1 -yl)-6H-6- 

Qyo-pyridgrU-alpy^^ acid 

Step 1. 2-Chloro-9-cyclopropyl«3-fluoro-6H-6- 

Qy^PVridQrL2-aTPV^dine-7<arboxvUc acid r-butvl ester 

A mixture of 0.100 g (0.312 mmol) of 9-cyclopropyl-3-fluoro-2-hydroxy-6H-6- 
oxo-pyrido[l^-a]pyrimidine-7K^rboxyUc acid r-butyl ester from Example 158 Step 1, 
0.29 mL of DMF, 0.33 mL of phosphorous oxychloride and 10 mL of methylene chloride 
was stirred under a dry N2 atmosphere at room temperature for 1 hour. After workup as 
described in Example 157 Step 5, the title compound was obtained as a orange solution in 
methylene chloride, which was taken directly to the next step. 

Step 2. 9-(^clopropyl-3-fluoro-2-(piperazin- 1 -yl)-6H-6- 
: QxcHpyridorK2>alDvrimidine-7>carhoxvlic acid r-butvl ester 

The sample from Step 1 in 5 mL of methylene chloride was added dropwise to a 
solution of 0.289 g piperazine in 10 mL of methylene chloride stirred under a dry N2 
atmosphere. The resulting yellow solution was concentrated to give a yellow residue, 
which was purified by column chromatography on silica gel, eluting with 0.5:10:100 
cone, ammonium hydroxide:methanol:methyIene chloride, to afford after removal of the 
solvent 0.068 g of the title compound as a yellow solid This material was taken direcdy to 
the next step. 

Step 3. 9-Cyclopropyl-3-fluoro-2-(piperazin- 1 -yl)-6H-6- 
oxo-pvridorL2-a1pvrimidine>7-carboxvlic acid 

The sample of the compound from the previous step was reacted with 10 mL of 
4N HQ in dioxane under a dry N2 atmosphere at room temperature overnight The solvent 
was removed, the yellow solid was dissolved in distilled water, adjusted to pH 7-8 with 
saturated sodium carbonate solution, and the solution extracted with methylene chloride. 
The extracts were washed with water, dried, concentrated, and chromatographed on silica 
gel to afford 0.043 g of the title compound as a yellow solid, mp 198-199°C. MS M/Z 333 
(M+H). NMR:(CDCl3) d 0.67 (m, 2H), 0.94 (m, 2H), 2.19 (m, 1H), 3.08 (t, 4H, J=6 
Hz), 4.08 (m, 4H), 8.1 1 (s, 1H), 9.01 (d, 1H, J=10 Hz). IR (KBr): 1710, 1660 cnr*. 
Analysis calculated for Ci6Hi7FN4O3*0.1 H2O: C, 57.36; H, 5.20; N, 16.72. Found: 
C, 57.69; H, 5.22; N, 16.31. 
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Example m 

9-Cyclopropyl-3-fluaro-2-<morphoIin- l-yl)-6H-6- 
oxCKPvridori^aTDvrimidine-7-carfa^ acid 

5 Step 1. 9-(^clopropyl-3-fluaro-2 : (nu^holin-l-yl)^H^ 

QXQ>PvridorL2-aTpvrimidine-7^arfaoxv1ic acid benzvl ester 

To a 0.150 g (0.396 mmol) sample of 2-chloro-9-cyclopropyl-3-fluoro-6H-6- 
oxo-pyrido[ 1 ,2-a]pyrimidine-7-<*rtx>xyIic acid benzyl ester, prepared as in Example 164 
Step 1, dissolved in anhydrous methylene chloride and cooled to 0°C and stirred under a 

10 dry N2 atmosphere was added 0.042 mL (0.483 mmol) of morpholine dropwise. The 
color changed from orange to yellow, and the reaction was complete in 15 min. The 
solvent was removed by evaporation, and the product was purified by column 
chromatography on silica gel, eluting with 2:10:100 acetic acidrmethanokmethylene 
chloride. The solvent was removed to afford the title compound as a yellow solid. This 

15 was taken directly to the next step. NMR:(CDCl3) d 0.62 (m, 2H), 0.89 (m, 2H), 2. 1 1 
(m, 1H), 3.87 (t, 4H), J=6 Hz), 4.07 (t, 4H, J=6 Hz), 5.39 (s, 2H), 7.29 (m, 1H), 7.37 
(m, 2H), 7.51 (m, 2H), 8.07 (s, 1H), 9.19 (d, 1H, J=10 Hz). 

Step 2. 9-Cyclopopyl-3-fluoro-2Kmorpholin-l-yl)-6H-6- 
20 QXO-Dvridori.2-a1pvrimidine-7-carboxvlic acid 

The benzyl ester product from the previous step was dissolved in 20 mL of 
anhydrous methanol and stirred with 0.020 g of 10% Pd/C catalyst under 1 atm. Hydrogen 
at room temperature for 5 hours. The catalyst was removed by filtration, and the solvent 
was removed under vacuum to afford 0. 100 g of the title compound as a yellow solid, mp 
25 >260°C. MS M/Z 334 (M+H). NMR:(CDCl3) d 0.68 (m, 2H), 0.95 (m, 2H), 2. 19 (m, 
1H), 3.90 (t, 4H, J=6 Hz), 4.10 (t, 4H, J=6 Hz)., 8.15 (s, 1H), 9.06 (d, 1H, J=10 Hz). 
IR 1720, 1660, 1620 cm* 1 . Analysis calculated for Ci6Hi6FN304*H20: C 54.70; H, 
5.16; N, 11.96. Found: C, 55.01; H, 4.71; N, 11.62. 
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9-(2,4-Difluorophenyl)-3-fluoro^ 

6H^oxQpyridori.2-aTpvrintidine-7-carfaoxvfe acid hy drochloride salt 

5 Step 1. 2-(^Ammopyn-ott^ 

6H-6-oxoimidorU2-a1py^dine-7Harboxvlic acid henzvl ester 

A 1.579 g (2.655 mmol) sample of the 9-(2,4-difluorophenyl)-3-fluon>-2-(^ 
^utoxy«irbonyl)aininopyrrolidin- l-yl>^H-6^xopyrido[l^-a]pyiimidine-7Karboxylic 
acid benzyl ester, from Example 160 Step 4, was dissolved in 5 mL of trifluoroacetic acid 
10 and stirred at room temperature for 1 hour under a dry N2 atmosphere. The solvent was 
removed by evaporation under vacuum to yield the deprotected title product as a yellow 
solid, which was taken directly to the next step. Mp 185-186°C NMR (CDCI3): d 1.75- 
2.19 (m, 2H), 333-4.07 (m, 5H), 5.38 (s, 2H), 6.87 (m, 2H), 7.32 (m, 4H), 7.48 (m, 
2H), 8.33 (s, 1H), 9.13 (apparent d, 1H, J=9 Hz). 

15 

Step 2. 2K3^-(N-Benzyloxycarbonyl)norvalyl)aminopym)Ud^ 

9-(2,4-difluorophenyl)-3-fluoro-6H-6- 
oxopvridon ^alim^dine-7-carboxvlic acid benzvl ester 

The sample from die previous step was suspended in 50 mL of THF and 
20 diisopropylethylamine was added with stirring at room temperature until a homogeneous 
solution resulted. Then 0.885 g (2.66 mmol) of the N-benzyloxycarbonyl protected (s> 
norvaline succinamide was added and stirred at room temperature for 1 hour under a dry 
N2 atmosphere. Another 0.050 g of the protected norvaline was added, and the solution 
was stirred for another 0.5 hours. The reaction was diluted with methylene chloride, 
25 washed with water (4x), and the organic solvent dried over anhydrous magnesium sulfate 
and removed by evaporation under vacuum. This product was purified by column 
chromatography on silica gel, eluting with 5% methanol in methylene chloride, to afford 
1.678 g of the title compound as a yellow crystalline solid after removal of the solvent Mp 
103-105°C. MS M/Z: 728 (M+H). NMR: (CDCI3) d 0.90 (t, 3H, J=7 Hz), 1.39-2.30 
30 (m, 6H), 3.30-4.40 (m, 5H), 4.85-5.40 (m, 5H), 6.75-7.40 (m, 13 H), 8.15-8.80 (m, 
2H). IR (KBr): 1700, 1660 cm" 1 . Analysis calculated for C39H36F3NsO6*0.25 H2O: 
C, 63.97; H, 5.02; N, 9.56. Found: C, 64.19; H, 5.11; N, 9.50. 
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Step 3. 9-(2ADifluorophenyl) : 3-fluoro-2-(3-(N-(S)- 

n orvalyl)aminopyrrolidin- 1 -yl)-6H-6- 
oxopyridon^afavrimid^ acid hydrochloride salt 

A 1.515 g sample (2.0822 mmol) sample of the compound from the previous step 
5 was dissolved in 80 mL of methanol, and 4.0 mL of 98% formic acid and 0.2 g of 10% 
Pd/C was added. The mixture was stirred at room temperature for 1.7 hours under a dry 
N2 atmosphere, filtered and concentrated to leave a yellow solid residue. This solid was 
dissolved in methanol and filtered through sintered glass, then the solvent was removed to 
leave a yellow solid. This solid was dissolved in SO mL of methanol, 3 mL of cone. HC1 
10 was added and the solvent evaporated off. The residue was dissolved in 200 mL of water, 
filtered again through sintered glass, and the solution was freeze-dried to afford 0.969 g of 
the tide product as a yellow solid, mp 192-194°G MS M/Z: 504 (M+H). NMR: (CD3OD) 
d 0.96 (m, 3H), 1.90-2.35 (m, 6H), 3.50-4.60 (m, 5H), 7.02 (m, 2H), 7.48 (m, 1H), 
8.22 (hr s, IH), 8.35 (br s, 2H), 9.09 (m, 1H). IR (KBr): 1710, 1665, 1610 cnr 1 . 
15 Analysis calculated for C24H25F3N504-2 H2O: C, 50.05; H, 5.07; N, 12.16. Found: 
C, 50.00; H, 4.56; N, 12.03. 

Example 167 

2-(3-(N-(S)-Alanyl)aminopyiro^ 
20 3-fluoro-6H-6-oxoDvridori.2-a1pvrimidine-7-carboxvlic acid hydrochloride 

Step 1. 2-(3-G^-(N-Benzyloxycarbonyl)alanyl)aminopynoUdin- 

l-yl)-9-(2,4-difluorophenyl)-3-fluoro-6H-6-oxopyrido[l,2- 
ftlpyrimid W-7-cart>o^ylip ati4 tenzyl ester 

25 A 0.982 g (1.986 mmol) sample of 9-(2,4-difluorophenyl)-3-fluoro-2-(3- 

aminopyrrolidin- 1 -yl)-6H-6-oxopyrido[ 1 ,2-a]pyrimidine-7-carboxylic acid benzyl ester, 
prepared as described in Example 166 Step 1 , was suspended in 40 mL of THF and 0.700 
g (2.196 mmol) of die N-benzyloxycarbonyl protected (S)-alanine succinamide was 
added.The mixture was stirred at room temperature for 2 hour under a dry N2 atmosphere. 

30 The reaction solvent was evaporated off, then the residue was dissolved in methylene 
chloride, which was washed with water (3x). The organic solvent was dried over 
anhydrous magnesium sulfate and removed by evaporation under vacuum. This product 
was purified by column chromatography on silica gel, eluting with 5% methanol in 
methylene chloride, to afford, after removal of the solvent, 1 .318 g of the tide compound 

35 as a yellow crystalline solid, mp 104-107°C. MS M/Z 700 (M+H). NMR: (CDCI3) d 

1.43 (m, 3H), 1.95-2.30 (m, 2H), 3.40-4.40 (m, 5H), 4.75-5.35 (M, 5H), 6.77 (m, 2H), 
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7.10-7.40 (m, 1H), 8.18-8.40 (m, 2H). IR (KBr): 1720, 1660 cm -1. Analysis calculated 
for C37H32F3N 5 06-l/2 H2O: C, 62,71; H, 4.69; N, 9.88. Found: C, 63.04; H, 4.49; 
N, 9.92 

5 Step 2. 2-(3-(N-(S)-Alanyl)animc^ 

3-fluOTO-6H-6-oxotmidori^-afr acid hydrochloride 

A 1.262 g (1.804 mmol) sample of the compound from the previous step was 
suspended in 80 mL of methanol and 4.0 mL of 98% formic acid and 0.200 g of 10% Pd/C 
was added with stirring. The mixture was stirred at room temperature for 1 .7 hours, then 

10 40mlof THF was added and the mixture stirred for 03 hours longer under a dry N2 
atmosphere, filtered and concentrated to leave a yellow solid residue. This was dissolved 
in 500 mL of water and 4 mL of cone. HQ was added, then the solution was filtered 
through sintered glass and freeze-dried to afford 0.877 g of die tide compound as a yellow 
solid, mp 198-200° C (dec). MS M/Z 476 (M-C3). NMR; (DMSO-d6) d 1.33 (apparent 

15 t, 3H, J=7 Hz), 1.90-2.30 (m, 2H), 3.35-4.40 (m, 6H), 7.17 (m, 1H), 7.32 (m, 1H), 
7.58 (m, 1H), 8.20 (d, 1H), 9.19 (m, 1H), 13.45 (hr, 1H). IR (KBr): 1715, 1665, 1620 
cm" 1 . Analysis calculated for C22H2lClF3N504»l^H20: C 49.03; H, 4.48; N, 
12.99. Found: C, 49.18; H, 4.17; N, 12.53. 

20 Example 168 

2- (3-(N-(S> AlanyI-(S)-alanyl)aminopyrrolidin- 1 -yI)-9-(2,4-difluorophenyl> 

3- fluoro-6H-6-OXOPYridof K2-a1pyrimidine-7-carboxvlic a cid hydrochloride 

Step 1. 2-(3-(N-(N-Benzyloxycarbonyl)-(S>-alanyl-(S)- 
25 alanyljaminopyrrolidin- l-yl>9-(2,4-difluorophenyl)-3-fluoro- 
ffl-froWPVridorU-alpyi^dine-7-carboxvhc acid benzvl ester 

A 0.905 g (1.830 mmol) sample of 9-(2,4-difluorophenyl)-3-fluoro-2-(3- 
aminopyrrolidin- 1 -yI>6H-6-oxopyrido[ 1 ,2-a]pyriirudine-7~carboxylic acid benzyl ester, 
prepared as described in Example 166 Step 1, was suspended in 10 mL of DMF and 0.700 

30 g (2. 196 mmol) of the N-benzyloxycarbonyl protected (S)-alanyl-(S)-alanine. The mixture 
was stirred at 0°C and 0 .530 g of l^yl-3-[3-dimethylaminopropyl]carbodiimi 
hydrochloride (EDAC) and 0.370 g of 1 -hydroxy benzotriazole hydrate (HOBT) was 
added. The mixture was stirred for 30 min at 0°C, then at room temperature for 2 hours. 
The solvent was removed in a kugelrohr apparatus, then die residue was dissolved in 

35 methylene chloride, washed 2x with water, washed 2x with saturated sodium bicarbonate 
solution, then 2x again with water and dried over magnesium sulfate. The solvent was 
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removed by evaporation, and the product was purified by column chromatography on silica 
gel, eluting with 10% methanol in methylene chloride to afford 1.187 g of the title product 
as yellow crystals, mp 123-126°C MS M/Z771 (M+H). NMR: (CDCI3) d 1.37 (m, 
6H), 1.92-2.18 (m, 2H), 3.58-4.48 (m, 5H), 4.76-5.00 (m, 2H), 5.30 (s, 2H), 5.32 (s, 
2H), 6.80 (m, 2H), 7.10-7.45 (m, 1H), 8.23 and 8.30 (two s, 1H), 8.87 and 8.93 (two d, 
lH,J=8Hz). IR (KBr): 1720, 1660 cm" 1. Analysis calculated for C40H37F3N6<>7» 1/2 
H2O: C, 61.62; H. 4.91; N, 10.78. Found: C, 61.51; H, 4.71; N, 10.75. 

Step 2. 2-(3-(^(S>Alanyl-(S)-alanyl)animopym»Udin-l-yl)- 

9-(2,4-difluorophenyl>3-fluoro-6H- 
6-OXODVridori^-arovrmiidine-7-carhrocv1i c acid hydrochloric 

A 1.131 g (1.467 mmol) sample of die compound from Step 1 was dissolved in 
80 mL of methanol and 4.0 mL of 98% formic acid and 0.2 g of 10% Pd/C was added. 
The mixture was stirred 1 hour at room temperature under a dry N2 atmosphere, filtered, 
and concentrated to leave a yellow residue. This was dissolved in 500 mL of distilled 
water and 3 mL of cone. HQ was added, then the solution was filtered though sintered 
glass, and freeze-dried to afford 0.729 g of the tide compound as a pale yellow solid, mp 
217-219°C (dec). MS M/Z 547 (M-Cl). NMR: (DMS0^6) d 1.24 (m, 3H), 1.32 (d, 
3H, J=7 Hz), 1.80-2.20 (m, 2H), 3.40-4.50 (m, 7H), 7.17 (m, 1H), 7.31 (m, 1H), 7.57 
(m, IH), 8.20 (or, 4H), 8.47 (m, 1H), 8.66 (m, 1H), 9.19 (m, 1H), 13.45 (br, 1H). IR 
(KBr): 1710,1660, 1630 cm" 1 . 

Example 169 

2-((2S,4S)-4-Acetamido-2-methylpyrrolidin- 1 -yl>9-(2,4-difluorophenyl)- 
3-fluorQ-6H-6-OXOPvridofl .2-aTnvrimiriine-7-carhoxvlic aniH 

Step 1. 2-((2S,4S)-4-Acetamao-2-methylpym)lidin-l-yl)-9-(2,4- 

Ddifluorophenyl>3-fluoro-6H-6-oxopyrido[l,2- 
alpvrimidine-7-carhnxvlic acid henzvl ester 

A 0.200 g (0.469 mmol) sample of 9-(2,4-difluorophenyl)-3-fluoro-2-hydroxy- 
6H-6-oxopyrido[l,2-a]pyriniidine-7-<arboxylic acid benzyl ester, from Example 160 Step 
3, was dissolved in 5 mL of methylene chloride and 0.42 mL of DMF and 0.49 mL of 
POCI3 were added. The reaction was stirred under a dry N2 atmosphere at room 
temperature for 3.5 hours, then quenched with ice and water. The mixture was extracted 
with methylene chloride, and the solvent was washed with water until the acidity of the 
rinse water was above pH 3. The solvent was then dried with magnesium sulfate and 
0.120 g (0.656 mmol) of (2S,4S)-4-acetamido-2-methylpyrrolidine (prepared as described 
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by Rosen, T., et al., J. Med. Chenu, 2L 1598-161 1 (1988)) in 10 mL of methylene 
chloride and 2 mL of triethylamine was added and allowed to react The solution was then 
concentrated and the product was purified by column chromatography over silica gel 
eluting with 1 : 10: 100 acetic aridrmethanolrmethylene chloride. The solvent was removed 
to afford 0.205 g of die tide compound as yellow crystals, mp 1 17-1 19°C [a]=- 122.6° 
(25°C, D, c=0.05, CHQ3). MS M/Z 551 (M+H). NMR: (CDCI3) d 1.10 (d, 3H, J=7 
Hz), 1.85-2.25 (m, 2H), 2.10 (s. 3H), 4.05 (m, 2H), 4.23 (m, 1H), 4.80 (m, 1H), 5.06 
(d, 1H, J=13 Hz), 5.27 (d, 1H, J=13 Hz), 6.79 (m, 2H), 7.20-7.40 (m, 6H), 7.76 (br, 
1H), 8.21 (s, 1H), 8.80 (d, 1H, J=9 Hz). IR (KBr): 1725, 1660 cm'l. Analysis 
calculated for C29H25F3N404»H20: C 61.26; H, 4.79; N, 9.85. Found: C. 6139; H, 
4.37; N, 9.72. 

Step 2. 2-((2S,4S)-4-Acetarriido-2-methyhiyrroHdm-l-yl)-9K 
3-flnQTO-6H-6-OXOPvridori .2-a rovrinrirtinfv7- ra nnxvlic arid 

To a 0.198 g (0.359 mmol) sample of die compound from Step 1 in 20 mL of 
methanol was added 1 mL of 98% formic acid and 0.1 g of 10% Pd/C The mixture was 
stirred at room temperature under a dry N2 atmosphere for 1^5 hours. The mixture was 
filtered, and the filtrate concentrated to leave a yellow residue. The product was purified by 
column chromatography on silica gel, eluting with 1:10: 100 acetic ari±methanol:methylene 
chloride to afford 0. 126 g of the title compound as a yellow solid, after removal of the 
solvent, mp 163-164°C [a]=-50.2° (23°C, D, c=0.5, CHCI3). MS M/Z 461 (M+H). 
NMR: (CDCI3 + CD3OD) d 1.09 and 1.39 (two d, 3H, J=6 Hz), 1.92-2.15 (m, 2H), 
2.00 (s, 3H), 3.97 (m, 1H), 4.16 (m, 1H), 4.32 (m, 1H), 4.72 (m, 1H), 6.90 (m, 2H), 
7.25 (m, 1H), 8.17 and 8.31 (two s, 1H), 8.93 and 8.97 (two d, 1H, J=8 Hz). IR (KBr): 
1720, 1660, 1035 cm -1 . Analysis calculated for C22Hl9F3N404»H20: C, 55.23; H, 
4.42; N, 11.71. Found: C, 55.25; H, 4.20; N, 11.21. 

Example 170 

9-(2,4-Difluorophenyl>3-fluoro-2-(3-hydroxypyrroU(lin-l-yl)- 
6H-6-OXQPVridori ^-alnvrimiriinp-V-rar boxvlic acirt 

Step 1. 9-(2,4-Difluorophenyl)-3-fluoro-2-(3-hydroxypyiroUdin-l-yl> 
. 6H-6-QX0PYridori.2-a1pvrimidine-7-naT hoxvlic acid henzvl ester 

A 0^00 g (0.469 mmol) sample of 9-(2,4-difluorophenyl>3-fluoro-2-hydroxy- 
6H-6-oxopyrido[U-aJpyrirnidine-7-carboxytic acid benzyl ester, from Example 160 Step 
3, was dissolved in 5 mL of methylene chloride and 0.42 mL of DMF and 0.49 mL of 
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POQ3 were added The reaction was stirred under a dry N2 atmosphere at room 
temperature for 3.5 hours, then quenched with ice and water. The mixture was extracted 
with methylene chloride, and the solvent was washed with water until the acidity of the 
rinse water was above pH 3. The solvent was then dried with magnesium sulfate and 0.1 
5 mL of 3-pyrrolidinol was added and allowed to react The solution was then concentrated 
and the product was purified by column chromatography over silica gel eluting with 
1:10:100 acetic acidrmethanokmethylene chloride. The solvent was removed to afford 
0.183 g of the title compound as yellow crystals, mp 105-107°C MS M/Z 496 (M+H). 
NMR: (CDC13) d 2.00-2.16 (m, 2H), 3.55-3.68 (m, 2H), 3.96-4.16 (m, 2H), 4.18 and 
10 4.55 (m, 1H), 5.36 and 5.38 (two s, 2H), 6.90 (m, 2H), 730-7.48 (m, 6H, 8.33 (s, 1H), 
9.08 and 9.14 (two d, 1H, J=6 Hz). IR (KBr): 1725, 1690, 1660 car*. Analysis 
calculated for C26H20F3N3O4O/4H2O: C, 61.36; H, 4.26; N, 8.26. Found: C, 60.97; 
H, 3.67; N, 7.98. 

15 Step 2. 9-(2,4-Difluorophenyl)-3-flw 

- 6H-6-oxopvridori.2- alpvrimidine-7'KartK)xvlic acid 

To a 0.166 g (0.334 mmol) sample of die compound from Step 1 in 20 mL of 
methanol and 15 mL of DMF was added 2 mL of 98% formic acid and 0.12 g of 10% 
Pd/C The mixture was stirred at room temperature under a dry N2 atmosphere for 1 .33 

20 hours. The mixture was filtered, and the filtrate concentrated, removing the DMF in a 
kugelrohr apparatus, to leave a yellow residue. The product was purified by column 
chromatography on silica gel, eluting with 1:10:100 acetic acid:methanol:methylene 
chloride to afford 0.088 g of the title compound as a yellow solid, after removal of the 
solvent, mp 168- I70°C (dec). MS M/Z 406 (M+H). NMR: d 2.00-2.15 (m, 2H), 3.55- 

25 3.70 (m, 2H), 3.97-4.12 (m, 2H), 4.50-4.60 (m, 1H), 6.93 (m, 2H), 7.35 (m, 1H), 8.43 
(s, 1H), 9.01 and 9.04 (two d, 1H, J=4 Hz). IR (KBr): 1715, 1665, 1625 cm" 1 . 
Analysis calculated for C19H14F3N304* 1/2 H2O: C, 55.08; H, 3.65; N, 10.14. Found: 
C, 55.10; H, 3.53; N, 10.04. 

Example \1} 

30 2-((2S,4S)-4-Amino-2-methylpyrrolidin- l-yl)-9-(2,4-difluorophenyl)- 

3-fluoro>6H-6-oxopvridori.2-alDvrimid ine-7-carboxvlic acid hydrochloride 

SlgBl f2S.4SV4-acetamido-2-methvIpvTToUdine 

A 6.000 g (24.760 mmol) sample of (2S, 4S)-4-acetamido- 1 -(f-butoxy- 
35 carbonyl)-2-methylpyrroUdine, prepared as described by Rosen, T., et al., /. Med. Chem. t 
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2L 1598-1611 (1988), was dissolved in 30 mL of 4N HQ in dioxane and stirred at room 
temperature for 24 hours to remove the hoc group. The solvent was removed by 
evaporation to give the hydrochloride salt of this compound as a white solid, which was 
taken directly to the next step. 

5 

SmZ (2S. 4S>^acetamido-l-benzvl-2-methvInvTrolidine 

This salt from the previous step was suspended in 27 mL of methylene chloride, 
8.4 mL of triethylamine was added and the mixture stirred for 10 miiL Next was added 32 
mL (26.9 mmol) of benzyl bromide and the mixture heated at reflux for 5 hours. The 
10 mixture was diluted with methylene chloride, which was washed 3x with water, dried over, 
magnesium sulfate, and evaporated to leave the 1 -benzyl protected compound as a white 
solid, which was taken directly to the next step. 

StSP 3, (2S, 4S>^amino-l-benzvl-2-methvlpvrroUdine hydrochloride 

15 The acetyl group was removed from die compound from the previous step by 

heating at reflux for 6 hours in 6N HQ. Removal of the solvent gave the solid product 
which was taken directly to the next step. 

Step 4- (2S. 4SV 1 -bengyl^butoxvc^onvlamino-2-methvlpvrrolidine 

20 The sample from the previous step was dissolved in 10 mL of water and 35 mL 

of methanol. To this solution stirred at 0°C was added 5.2 mL of triethylamine and 4.21 g 
of di-/-butyl dicarbonate. The reaction was stirred for 2 hours at 0°C and then at room 
temperature for 19 hours. The solvent was removed by evaporation, the residue dissolved 
in methylene chloride, which was washed with water and concentrated. The product was 

25 purified by column chromatography on silica gel, eluting with 0.5:5: 100 cone, ammonium 
hydroxide:methanol:methylene chloride to give the title compound as a white solid after 
removal of the solvent This material was taken directly to the next step. 

StgP 5. (2S. 4S)^butDxvcarbonvlamino^2^met hvlPViToUdine 

30 The sample from the previous step was dissolved in 1 50 mL of methanol, 0.90 g 

of 10% Pd/C was added and the mixture shaken under 4 atm of hydrogen at room 
temperature for 13 hours. The mixture was concentrated, the catalyst was removed by 
filtration, and the solvent removed to afford 3.081 g of the tide compound as a white solid 
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MS WZ 201 (M+H). NMR (CDCI3): d LIS (d, 3H, J=6 Hz), 1.44 (s, (H), 1.54-1.63 
(m, 2H), 1.75 (m, 1H), 2.64 (dd, 1H, J=5, J=12 Hz), 3.26 (m, 1H), 3.38 (dd, 1H, J=7, 
J=12 Hz), 4.12 (br, 1H), 4.63 (br, 1H). IR (KBr): 1685 cm" 1 . 

5 Step 6. 2-((2S,4S)^butoxyoffbonyIan^ 

methylpyrrolidin- l-yl>9-^4-difluorophenyl)-3-fluaro- 
6H-6-oxopvridori^aTpvrimidi^ acid benzvl ester 

A 1.500 (3.518 mmol) sample of 9K2,4-difluorophenyl>3-fluoro-2-hydroxy- 
6H-6-oxopyrido[ l^-a]pyrimidine-7K^rrx)xylic acid benzyl ester, from Example 160 Step 

10 3, was dissolved in 40 mL of methylene chloride and 3.20 mL of DMF and 3.70 mL of 
PCO} were added. The reaction was stirred under a dry N2 atmosphere at room 
temperature for 2.25 hours, then quenched with ice and water. The mixture was extracted 
with methylene chloride, and the solvent was washed with water until die acidity of die 
rinse water was above pH 3. The solvent was then dried with magnesium sulfate and 1.06 

15 g (0.656 mmol) of (2S,4S)-4^butoxycarbonylamino-2-nrre^ from Step 5 

above, in 50 mL of methylene chloride and 7 mL of triethylamine was added and allowed 
to react The solution was then concentrated and the product was purified by column 
chromatography over silica gel eluting with 0.5:10:100 cone, ammonium 
hydroxide:methanol:methylene chloride. The solvent was removed to afford 1.856 g of the 

20 title compound as yellow crystals, mp 106-107°C [a]=+13.4 (23°, D, c=0.5, CHCI3). 
MS M/Z 609 (M+H). NMR: (CDCI3) d 1.11 (two d, 3H, J=7 Hz), 1.45 and 1.55 (two s, 
9H), 1.90-2.10 (m, 2H), 3.60-4.60 (m, 5H), 5.39 (s f 1H), 6.89 (m, 2H), 7.34-7.50 (m, 
6H), 8.34 and 8.36 (two s, 1H), 9.16 and 9.19 (two d, 1H, J=9 Hz). IR (KBr): 1715, 
1690, 1660 cm' 1 . Analysis calculated for C32H3 1P3N405* 1/2 H2O: C, 62.23; H, 5.22; 

25 N, 9.07. Found: C, 62.44; H, 5.20; N, 9.16. 



Step 7. 2-((2S,4S)-4-Airuno-2-methy^ 

3-fluoro-6H-6-oxopvrido rL2>alDvrimidine-7-carboxvKc acid 

To a 1.814 g (2.981 mmol) sample of the compound from Step 6 dissolved in 80 
30 mL of methanol and 10 mL of THF was added 8 mL of 98% formic acid and 1 g of 10% 
Pd/C. The mixture was stirred at room temperature under a dry N2 atmosphere for 2.3 
hours. The mixture was filtered, and the filtrate concentrated to leave a yellow residue. 
The product was purified by column chromatography on silica gel, eluting with 1 : 10: 100 
acetic acid:methanol:methylene chloride to afford 1.513 g of the tide compound as a yellow 
35 solid, after removal of the solvent The compound was taken directly to the next step. 
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Step 8. 2-((2S,4S)^Ainino-2-methylpyiToUdin-l-yl)-9K2,4-difluorophenyl> 
^fluorrt?H^QXQimidorU-atov^ a cid hvdrnrhlr^ 

The 1 .528 g sample of the compound from the previous step was dissolved in 20 
mL of 4N HQ in dioxane and stirred at room temperature for 3.5 hours. The solvent was 
removed, the residue redissolved in 500 mL of water, 0.5. mL of cone. HQ was added, 
and the solution freeze-dried to afford 1.147 g of the title compound as a yellow solid, mp 
204°C(dec). [a]=+35.4°(22°C,D,c=0.5,CH3OH). MS M/Z419 (M-CI). NMR: 
(CD3OD) d 1.16 and 1.41 (two d, 3H, J=7 Hz), 2.15-2.31 (m, 2H), 3.75-4.40 (m, 4H), 
7.04 (m, 2H), 7.46 (m, 1H), 8.25 and 8.30 (two s, 1H), 9.11 and 9.21 (two d, 1H, J=9 
Hz). IR (KBr): 1710, 1660, 1630 carl. Analysis calculated for 
C20Hl8F3QN4O3»H2O: C, 50.80; H, 4.26; N, 1 1.85. Found: C, 50.98; H, 4.10; N, 
11.85. 

Example 172 
M3-Ammopyroh(im-l-yl>3^^^ 

OH-6-QXOPVnrtori ,2-amvrimidine-7-carhn»vlir a cid hydrochloric 

Step_L 2-(2,3A5.(H^ntaflq<mrohenvllace^ 

Into a solution of 26.72 g (0.129 mol) of pentafluoroacetonitrile (commercially 
available) in 8.30 mL of anhydrous ethanol cooled to 0°C and stirred under a dry N2 
atmosphere was introduced gaseous HQ, until the mixture solidified. The reaction was 
allowed to stand for 96 hours, then 60 mL of ethanol and 30.7 mL of 4.2 N HC1 in ethanol 
(0. 1 24 M) was added, and the slurry was stirred at room temperature for 2 hours. The 
mixture was filtered through sintered glass, and the filtrate was concentrated under vacuum 
to afford the title compound as a brownish solid, which was taken directly to the next step. 

SlSP-2. g-F|H0rQ-4-hvdr0XV-2-(2.3.4.5.6-n e nt a fl U omhen7vnpvrimiH i n. 

A mixture of the compound (0. 129 mol) from Step 1 , 0. 1 35 mol of the sodium 
salt of ethyl 2-fluoro-3-hydroxy-2-propenoate (prepared as described by E. Elkik and M. 
Imbeaux-Oudotte, Bull. Soc. Chim. Fr., 5-6 pt 2. 1 165 (1975)), 150 mL of anhydrous 
methanol and 25 mL of triemylarnine was stirred under a dry N2 atmosphere for 24 hours. 
The solvent was removed by evaporation under vacuum and the residue was dissolved in 
methylene chloride and washed (Ix) with 10% HC1 and (lx) with water, then dried over 
anhydrous magnesium sulfate, and the solvent was removed by evaporation under vacuum 
to give a dark oil which solidified upon standing. This solid was washed with 1 :2 ethyl 
acetate:hexane to afford 4.843 g of the title compound as a white solid, mp 161-162°C 



-142- 



WO 96/39407 



PCT/US96/08991 



The filtrate was concentrated and extracted with 1 :4 ethyl acetate rhexane to leave a second 
crop of 4.454 g of product Additional product was obtained by chromatography of die 
residue, for a total yield of 19.20 g of product MS M/Z 3 12 (M+NH4). NMR (CDCI3): 
d 4.15 (apparent s, 2H), 7.80 (d, 1H, J=3 Hz), 13.38 (br s, 1H). JR (KBr): 3440, 1685, 
5 1660, 1610 cm- ». 

Step 3. 2-Ethoxy-3-(5-fluoro-4-hydroxy ; 3-(23>4,5,6- 
PentafluorQPhenvl)DTOPane-l.l-dicarboxvlic acid diethyl ester 

The compound from Step 2 above (0.294 g, 1.00 mmol) was dissolved in 10 mL 
10 of THF and cooled to -78°C with stirring, then 0.82 mL (2.05 mmol) of a 2.5 M solution 
of n-butyllithium in hexane was added and the resulting yellow solution was stirred for 30 
min. To this was added 0.243 mL(1.2 mmol) of ethyl 2-carboethoxy-3-ethoxy-2- 
propenecarboxylate with stirring for 15 min. The reaction was quenched with 10% HQ, 
allowed to warm to room temperature and extracted with ethyl acetate. The extract was 
15 washed (2x) with brine, and the solvent dried over magnesium sulfate and concentrated to 
afford the title compound as an oil, which was taken directly to the next step. 

Step 4. 9-(2,3,4^,6-pentafluorophenyl)-3-fluoro-2-hydroxy-6H- 
6^xoPvridorL2-a1pvrimidine-7-carboxvHc acid ethvl ester 

20 The compound from Step 3 above was dissolved in 10 mL of ethanoi, 0.2 mL of 

cone, sulfuric acid was added and the solution was heated at reflux for 18 hours. The 
solvent was removed and the residue washed with ether to afford 0.222 g of the title 
compound as a yellow solid, mp 235-236G MS M/Z 419 (M+H), 436 (M+NH4). IR 
(KBr): 3440 (br), 1710, 1680, 1615 cnr*. NMR (CDCI3) d 1.38 (t, 3H), J=7 Hz), 4.37 

25 (q, 2H, J=7 Hz), 8.23 (s, 1H), 9.05 (d, 1H, J=6 Hz). 

Step 5. 3-Huoro-2-hydroxy-9-(23,4,5,6-pentafluorophenyl)-6H- 
6-OXOPVridorL2-alDVrimidine-7-carboxvUc acid benzvl ester 

A 1.000 g (2.391 mmol) sample of the compound from Step 4 was dissolved in 
30 25 mL of benzyl alcohol, 0.09 mL of titanium tetraethoxide was added and the mixture was 
stirred at 90°C for 20 hours. The reaction was diluted with methylene chloride, washed 
(lx) with 10% HQ and concentrated in a rotary evaporator. The crude product was 
purified in a kugelrohr apparatus to yield a yellow solid, which was washed with ether and 
dried to afford 0.457 g of the title compound, which was taken directly to the next step. 
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Step 6. 2^3-(N-^Butoxyca^bonyl)aIninopyra)lidin-l-yl)- 
3-fluora-9-(2,3,4^,6-F^tafluorophenyl>6H-6- 
OxwvridorL2'a1Pvrnmdine>7-carfaQxvlic acid benzvl ester 

A 0.400 g (0.833 mmol) sample of the compound from Step 5 was dissolved in 
5 10 mL of methylene chloride and 0.746 mL of DMF, and 0.870 mL of POCI3 were added 
and stirred under a dry N2 atmosphere at room temperature for 1.7 hours. The reaction 
was quenched with ice and the mixture extracted with methylene chloride which was 
washed (2x) with water. The organic layer was added to a stmed solution of 0.235 g (1.2 
mmol) of 2-(N^butoxycarbonylanrino)pyrrolidine in 4 mL of triethylamine. The solvent 

10 was removed by evaporation, and the product was purified by column chromatography on 
silica gel, eluting with 25: 100 methanobmethylene chloride . Removal of the solvent 
afforded 0.353 g of the title product as a yellow crystalline solid, mp 107-108°C ML M/Z 
649 (M+H). NMR (CDCI3) d 1.44 (s, 9H), 1.90-230 (m, 2H), 3.404.65 (m, 5H), 
5.38 (s, 2H), 7.35 (m, 3H), 7.48 (m, 2H), 8.34 (s, 1H), 9.14 and 9.15 (two d, 1H, J=9 

15 Hz). 

Step 7. 2-(3-(N^Butoxycarbonyl)aim 

PCntaflttQrrohcnvn-6H-6-oxopvridori .2-a1pvriiTridine-7-carf>oxvlic arid 

A 0 335 g ( 0316 mmol) sample of the compound from Step 6 was dissolved in 
20 40 mL of dry methanol, and the benzyl ester was removed by reacting with 2.0 mL of 98% 
formic acid in the presence of 0. 100 g of 10% Pd/C, stirring under a dry N2 atmosphere 
for .0.25 hours. After filtration and evaporation of the solvent, the product was purified by 
column chromatography on silica gel, eluting with 1: 15: 100 acetic aridrmethanokmethylene 
chloride to afford, after removal of the solvent, the tide compound as a yellow solid, which 
25 was taken directly to the next step. 

Step 8. 2-(3-AminopyrroUdin-l-yl)-3-fluo^ 

6H-^OXODVridori.2^aTT>vrimidine>7-carhnxvlic acid hydrochloride salt 

The compound from the previous step was dissolved in 10 mL of 4 N HC1 in 
30 dioxane and stirred at room temperature for 0.7 hours, after which the solvent was 

removed under vacuum. The residue was dissolved in water which was filtered through 
sintered glass and freeze-dried to afford 0.232 g of the title compound as a yellow solid, 
mp 202-204°C. MS M/Z 459 (M-d). NMR (CD3OD): d 2.12-2.54 (m, 2H), 3.70-4.36 
(m, 5H), 8.42 (s, 1H), 9.21 (d, 1H, J=9 Hz). IR (KBr): 1715, 1660, 1630 cm-". 
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Analysis calculated for Ci9Hi2F6N403»HCM).5H20: C, 45.30; H, 2.80; N, 11.12. 
Found: C, 45.46; H, 239; N, 10.57. 

Example 173 

2-((2S, 4S)-4-(N-(S)-Alanyl-(S)-a^ 
methylpyrrolidin- l-yl>9^2 > 4-difluorophenyl)-3-fluoio-6H- 
6K)xopvridorL2-a1pvrimidine-7-<^rboxvHc acid hydrochloride 



Step 1. 2-((2S,4S)^amino-2-methylpyrro^ 

3-fluoro-6H-6^xopvridofl^^^^ acid benzvl ester 

Following the procedure described in Example 166 Step 1, replacing the boc- 
protected benzyl ester compound with a 2345 mmol sample of l^lS^yA-t- 
butoxycarrx)nylamino-2-methylpyiro^ 

oxopyrido[l^-a]pyrimidine-7-<^rboxylic acid benzyl ester, from Example 171 Step 6 t the 
boc protecting group was removed to afford 1.06 g of the title compound. 

Step 2. 2-((2S, 4S)^(N-(N3enzoyloxycarto^ 

(S>alanyl)amino-2-methylpyrrolidin- l-yl)-9-(2 t 4-difluorophenyl)- 
3-fluoro^ff^xopyridon^^ qcid benzyl ester 

Following die procedure of Example 168 Step 1 , replacing the benzyl ester 
compound of that example with 1.06 g of the compound from Step 1 above, 0.98 g of the 
title compound was prepared. 

Step 3. 2-((2S, 4S)^(N-(S)-AlanyHS)-alanyl)amino- 

2-methylpyrrolidin- l-yl>9-(2,4-difluorophenyl)-3-fluoro- 
6H-6-oxopvridorL2-alpvrimidine-7^ar boxvhc acid hydrochloride 

Following the procedure of Example 168 Step 2, replacing the boc-protected 
benzyl ester compound of that example with the compound from Step 2 above, 0.66 g of 
the title compound was prepared. Mp 198-200°C. MS M/Z 561 (M-Cl). NMR (CD3OD): 
d 1.14 and 1.40 (two d, 3H, J=7 Hz), 1.34 and 1.35 (two d, 3H, J=7 Hz), 1.50 and 1.51 
(two d, 3H, J=7 Hz), 1.96-2.1 1 (m, 2H), 3.50-4.60 (m, 6H), 7.40 (m, 2H), 7.47 (m, 
1H), 8.26 and 8.29 (two s, 1H), 9.12 and 9.16 (two d, 1H, J=9 Hz). 
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Example 174 

9-(2,4-DifluorophenyI)-3-fluoro-2-hydroxy^methyi-6H- 
6-QXODVridori .^-aTnvrimidin^wyy^xvlic arid ethvl «tw 

A mixture of 8.6 g (0.0445 mmol) of 2-(2,4-difluorophenyl)-acetamidine 
hydrochloride, prepared as in Example 159 Step 1, and 6. 1 g (0.0405 mmol) of ethyl 2- 
fluoro-3-oxo-butanoate (prepared as described by E. O. Bergmann, S. Cohen, and I. 
Shahak, /. Chem Soc, 3278. (1959)), in 30 mL of anhydrous methanol and 10.1 mL of 

10 a 2~5% solution of sodium methoxide was heated at reflux under a dry N2 atmosphere for 
1 6 hours. The solvent was removed by evaporation under vacuum, and the residue was 
washed with water, then 200 mL of water added and the mixture was acidified and the 
resulting precipitate was filtered off. The aqueous solution was then extracted (3x) with 
methylene chloride. The solvent was washed with water, dried over anhydrous 

15 magnesium sulfate, and the solvent was removed by evaporation under vacuum to give a 
dark solid. The solid was washed with ethyl ether and dried, then combined with the 
earlier precipitate which was recrystallized from methanolrether to afford 4.51 g of the tide 
compound. MS M/Z 272 (M+NH4). NMR: (CDCI3) d 2.22 (d, 3H, J=4 Hz), 3.92 (s, 
2H), 6.92 (m, 2H), 7.30 (m, 1H). 

20 

Step 2. 3-(2,4-I5ifluorophenyl)-2^moxy-3-(5-fluoro^hydroxy- 
6-tPethvlPVrimidin-2-vnoror>ane-l 1-dicarhoxvlic acid diethyl retw 

A 0.615 g (2.42 mmol) sample of the compound from Step 1 above was 
dissolved in THF and cooled to -78°C with stirring under a dry N2 atmosphere. To this 

25 was slowly added 1 .98 mL of 2J5 N n-butyllithium in hexane, and the mixture was stirred 
for 30 min. Then 0.586 mL (2.9 mmol) of diethyl ethoxymethylenemalonate was added at 
-78°C and the mixture stirred for an additional 15 min at room temperature. The reaction 
mixture was quenched with 10% HC1 until the mixture was about pH 3, whereupon it was 
then extracted with ethyl acetate. This was dried over anhydrous magnesium sulfate, and 

30 the solvent was removed by evaporation under vacuum to afford 1.6 g of the title 
compound as a yellow oil This material was taken directly to the next step. 
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Step 3. 9-(2,4-Difluorophenyl)-3-fluoiD-2-hydroxy-4-methyl- 
6H-(^PXQDVridQri.2-aTpvrimidine-7-cartx >xvMc acid ethvl rej^- 

The compound from Step 2 was dissolved in toluene, 0.62 mL of DBU was 
added and the mixture heated at reflux in a flask equipped with a Dean-Stark condenser for 
16 hours under a dry N2 atmosphere. The mixture was removed from the heat and stirred 
with 70 mL of water for 2 hours. After separation, the organic phase was dried over 
magnesioum sulfate, and the solvent was removed by evaporation. The residue was 
purified by column chromatography on silica gel, eluting with 1:5:100 acetic 
acid:methanol:methylene chloride to afford 0.175 g of die tide compound as a yellow 
solid. MS M/Z: 379 (M+H). NMR:(DMSO-d6) d 1.21 (t, 3H, J=7 Hz), 2.07 (d, 3H, J=4 
Hz), 4.10 (q, 2H, J=7 Hz), 7.03 (m, 1H), 7.16 (m, 1H), 7.38 (m, 1H), 7.66 (s, IK). 

Examples 175-17S 

By following the procedures described in Example 174 and substituting the 
appropriate ester for ethyl 2-fluoro-3-oxobutyrate, Examples 175-178 may be prepared as 
disclosed in Table 6 (where R = ethyl and R 1 = 2,4-difluorophenyl). 



Example No. 
175 
176 
177 
178 




Examples 179-1QS 

By following the procedures described in Example 160 Steps 3, 4 and 5 and 
Example 161, and replacing 2-(N-t-butoxycarbonylanimo)pyrroUdine in Step 4 with the 
appropriate N-methyl- or boc-protected amine, Examples 179-195 may be prepared as 
disclosed in Table 7 (where R 1 = 2.4-difluorophenyl). 
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Table 7 



R5 O O 



R 1 

F*ainple Nq, R 2 R 5 L 



179 NHz -CH 3 



<? 



180 NH * -CH 2 F 



<7 



182 NHz -CHF2 



183 NHz -CF 3 



184 CHgNHCH^Ha _ CH3 

<? 

185 CHaNHCHaCHa -CH 2 F 
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<? 

186 CHgNHCHjCHg 

<? 

187 CHgNHCH^ - C F 3 

<? 

188 ^ 

189 ^jjjp 



CH3 „ 

V 



194 CH,-N N- 



-CHF2 



190 NHj, 

P 

191 NH 2 

/ — v 

192 ^-N^N- 



193 CH3 " N w N " -CH 2 F 



-CHF2 



195 CH 3 -N w N- _cp 3 
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By following the procedures described in Example 160 Steps 3, 4 and 5 and 
Example 161, replacing 2-(N-t-butoxycarbonylamino)pyrrolidine in Step 4 with the 
appropriate substituted or boc-protected amine and replacing 9-(2,4-difluoro-phenyl}-3- 
fluoro-2-hydn>xy-6H-6^xopyrido[^ acid benzyl ester with 

the compound containing the appropriate R 1 group (as described in Examples 2 and 39), 
Examples 196-240 may be prepared as disclosed in Table 8.1 to 8 J in which: R 1 is 4- 
fluorophenyl (Table 8.1), 2,4Klifluorophenyl (Table 8.2) or cyclopropyl (Table 8.3); and 
R5 is hydrogen. 
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Table 8.1 
r5 O O 

R 1 

Rl =4-fluorophenvl R5 = H- 

Example No, Q 2 Example No a 2 . 

196 HO-N 7 " N- 205 NHj 



197 H^^^,. 

CH 3~ N Z N " 



206 



198 

199 HN 

200 CH 3 -nQjM- 



201 



204 NHg— C^n- 



£ N - 207 NH *^> 



1 0" 209 NHz V^ N . 



202 HN w N " onQ NHz 

CHfiCH, 

CH 3 <T 

203 NaSCSNH-^N- 210 NH^H 2 - /% - 
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Table fi.2 
R5 O O 

R 1 

Rl = 2.4-difluomphftnvl r5 = H; 



Example No. 



J3 2 . 



211 
212 
213 
214 
215 
216 
217 



219 



HO-N N- 

hn Z n_ 

/ — v 
HN N- 

CH/^CH 3 



218 NaSCSNH 



CHf 



Example No 



R 2 . 



220 



221 



222 



223 



224 



225 



NH 2 -/\- 

pV 

NH 2 -^\- 

CH 3 0^~^ 
NH2CH 2 -(^ N - 

pV 
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Table 8.3 



OH 



R5 O O 
R 1 

Example NQ, B 2 Example No r2_ 

226 HO-nTV 235 

^ CH 3 A_/ N " 

227 H *N^V 

~ 236 cHaNH-^N- 

228 CH 3 - >— ' 

229 
230 



CH3 " N 2) 
231 HnYV 



HN 2 r *~ 237 NH2 o v - N 



E 238 NHj-^n- 



232 chK, 239 

CHgO'^ 

233 NaSCSNH-^V- 240 NH 2 CH 2 -^\ - 

234 NH 2 -£V 

Examples 241 

By following the procedures of Example 157 Steps 2-8, replacing 2-cyclopropyl- 
2-ethoxycarbonylacetaniidine hydrochloride in Step 2 with the compound containing the 
appropriate R 1 group (refer to compound 6B in Scheme 0), and replacing the 3-(N-f- 
butoxycarbonyl)aminopyrrolidine in Step 6 with the appropriately protected amine, 
examples 241-250 may be prepared as disclosed in Table 9, above, (in which R5 is 
hydrogen). 
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Table 9 



241 
242 

243 



rs O O 



R 1 

Exalte np. B 2 B 1 . 



246 N N- 



p" 

> 

244 0»" F 3 C~ 

245 0 N FCHgCHg- 



CH3 




247 N N- 



248 N N- CH: 



249 N N- F 3 C~ 



250 \_, N " FCH 2 CH 2 - 
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By following the procedures of Example 157, steps 2-8, replacing replacing 2- 
cyclopropyl-2^thoxycartx)nylacetamidine hydrochloride in Step 2 with 2-(N- 
benzoyloxycartH}nyl-N-methylamino)-2-eft^ hydrochloride, and 

replacing the 3-(N^butoxycarbonyl)aminopyrrolidine in Step 6 with the appropriately 
protected amine, Examples 251-252 may be prepared as disclosed in Table 10 (in which 
= H). 

Table 10 

R5 O O 



10 R 1 

Example No, B 2 B 1 . 



251 W 1 CH 3 NH- 

252 HN^jsl- CH 3 NH- 

Example 253 

15 8-(3- Amino- 1 -pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9- 

methy>-4^^o^H^uinolirinp-3-(^owlic acid 

Step 253a. 4>t-Butoxv-3^hloro-2.5.6-trifluoropvridine 

To 250 mL of a THF solution containing 106 g (0.571 mmol) of a mixture of 4- 
20 chloro-tetrafluoropyridine and 3-chloro-tetrahydropyridine (approx 70:30 ratio, from 

Aldrich Chemical Co.) at -78°C was added a solution of 38.3 g (0.399 mmol) of sodium t- 
butoxide in 350 mL of THF, and the solution was stirred for 2 hours at -78°C and at 
ambient temperature for 16 hours. The mixture was poured into 500 mL of hexane, and 
this mixture was filtered through celite ami die filtrate concentrated. The residue was 
25 purified by flash chromatography, eluting first with hexane, then ethyl acetaterhexane ( 1 :4), 
to separate the desired tide product from the mixture of products. MS 238, 240 (M+H) 4 *; 
1H NMR (CDCI3) d: 1 32 (d, J=2Hz); l^F NMR (CDCI3, CFCI3 as reference) 9: 73.75 
(dd, Ji=14.2, J2=23.2 Hz), 89.71 (dd, Ji=14.2, J2=21.98 Hz); 152.42 (apparent t, J=22 
Hz). 
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S teP ^53b, 4-t-Butoxv^2.3.6>triflormipvridin ft 

To the product from Step 253a above (24.92 g, 0.104 mmol) in 100 mL of 
methanol was added 2.5 g of Pearlman's catalyst (Aldrich Chemical Co.), and the mixture 
5 was stirred at ambient temperature for 14 hours under and atmosphere of hydrogen. An 
additional 2.5 g of catalyst was added, and the mixture was stirred for another 22 hours. 
The mixture was filtered, the filtrate was concentrated, and the residue was extracted with 
hexane/ether. After filtration, the solvent was removed by evaporation, and the residue 
was purified by flash chromatography (ethyl acetateihexane 1:16) to yield 12.05 g of the 
10 title product MS 206 (M+H)+, 233 (M+18) + ; 1H NMR (CDCI3) 3: 1.52 (s, 9H), 6.51 
(m, 1H); 19p nmr (CIXI3, CFCI3 as reference) d: 72.60 (dd, Ji=14.3, J2=21.0 Hz), 
89.74 (dd, Ji=14.3, J2=21.0 Hz), 164.68 (dt, J\=4X J2=21.0 Hz). 

SfiIL252^ ^ButOXV-2.3.6-trifluoro-^methvtpvridine 

!5 A freshly prepared solution of lithium diethylamide (LDA) (58.2 1 mmol) in 30 

mL of THF at -78°C was added to 10.0 g (48.74 mmol) of the product from Step 253b in 
50 mL of THF at -78°C, and the reaction was stirred for 50 min. To the reaction mixture 
was added 4.3 mL (69.07 mmol) of methyl iodide, and the mixture was stirred at -78°C for 
1 hour and stirred at ambient temperature for 1 6 hours. The reaction was quenched with 

20 saturated NH4CI solution, extracted with hexane, and the extracts washed with water, 

dried over MgS04 and concentrated to give the title product as a pale yellow oil, which was 
taken directly to the next step. MS (220) (M+H)+; 1H NMR (CDCI3) d: 1.47 (m, 9H), . 
2.12 (m, 3H). !9f NMR (CDCI3, CFCI3 as reference) d: 75.91 (dd apparent, Ji=15.0, 
J2=22.1 Hz), 93.17 (dd apparent, Ji=15.0, J2=22.1 Hz), 156.54 (m). 

25 

SKP 2g3d. 4-t-Butoxv-2.5-difluoro-3-mftthvlpvridine 

A sample of the product from Step 253c above (48.74 mmol) and 13.5 mL of 
hydrazine monohydrate were dissolved in 150 mL of n-propanol. The reaction was stirred 
at reflux temperature under nitrogen for 4 hours. The volatiles were removed, and the 
30 residue was dissolved in methylene chloride, which was washed with water and dried over 
MgS04. The solvent was removed to give the intermediate hydrazine product as a yellow 
liquid, which was dissolved in 1 10 mL of methanol. To this was added 20 mL of 20% 
NaOH and air was passed through the solution for 16 hours. The solvents were removed 
at 30*C under vacuum. The residue was dissolved in methylene chloride, which was 



-156- 



WO 96/39407 



PCTAJS96/08991 



washed with water and dried over MgS04- The solvent was removed and the crude 
product purified by flash chromatography, eluting with ethyl acetaterhexane 1:16 to give die 
tide product as a colorless liquid after removal of the solvents. MS (202) (M+H) + ; 1H 
NMR (CDC13) 3: 1.43 (d, 9H, J=1.5 Hz), 2.18 (d, 3H, J=1.5 Hz), 7.85 (br s, 1H); 19f 
5 NMR (CDCI3, CFCI3 as reference) 9: 73.37 (d, J=24.5 Hz), 142.17 (d, J=24.5 Hz). 

Step 253e. 2-f4-t-Biitoxv-5-fluoro-3-methv |^ 

A sample of the product from Step 253d above (40.8 mmol) was dissolved in 50 
mL of THF and cooled to -78°C To this was added a freshly prepared solution of LDA 

10 (0. 103 mmol) in 50 mL of THF at -78°C, and the reaction was stirred for 1 hour. The 
reaction was then stirred at 0°C for 1 hour, quenched with saturated NH4CI solution and 
extracted with ether. The extracts were washed with saturated NaCl solution, dried over 
MgSQ4, and concentrated. The residue was purified by flash chromatography, eluting 
with 1:4 ethyl acetaterhexane, to yield 1033 g of the title product after removal of the 

15 solvent MS 263 (M+H)+; 1H NMR (CDCI3) 3: 0.50 (m, 2H), 0.63 (m, 1H), 0.73 (m, 
1H), 1.60 (m, 1H), 1.43 (d, 9H, J=2 Hz), 2.29 (s, 3H), 3.76 (d, 1H, J=8 Hz), 8.30 (d, 
1H, J=3 Hz). IR (neat) 2240, 1580, 1470 cm" 1 . 

Step 253f, 2-(4-CMQro-5-fluoro-3-nx^^ 

20 A sample of the product from Step 253e above (5.21 g, 19.86 mmol) was 

dissolved in 50 mL of trifluoroacetic acid, the reaction was stirred under nitrogen for 1 
hour at ambient temperature, and the material concentrated to dryness. The residue was 
dissolved in a mixture of 15.6 mL of DMF and 90 mL of methylene chloride. This 
solution was cooled in a water bath as 18.8 mL (19.86 mmol) of POCI3 was added, then 

25 the reaction was stirred at ambient temperature for 16 hours. The reaction was quenched 
by pouring it into ice water, and the mature was extracted with methylene chloride. The 
aqueous solution was adjusted to pH7 with NaOH and re-extracted with methylene 
chloride. The extracts were combined and washed with water, dried over MgS04 and 
concentrated. The residue was purified by flash chromatography with 1 :4 ethyl 

30 acetate:hexane to give 3.26 g of the tide product as a colorless liquid after removal of the 
solvents. MS 225, 227 (M+H)+; 1H NMR (CDCI3) 3: 0.48 (m, 1H), 0.59 (m, 1H), 0.66 
(m, 1H), 0.77 (m, 1H), 1.50 (m, 1H), 2.48 (s, 3H), 3.80 (d, 1H, J=8 Hz), 8.39 (s, 1H). 
IR (neat) 2240, 1570, 1460 cm" 1 . 
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SISB-252& Ethvl 2-(4^hIoro-5-fluon)-3-met^ 

A sample of the product from Step 253f above (3.26 g, 14.51 mmol) was 
dissolved in 10 mL of ethanol, and gaseous HQ was introduced until 4 g had been 
dissolved. The solution was heated to reflux, and 0 36 mL of water was added, then the 
5 mixture was stirred for 1 hour. The reaction was cooled, then poured into water, and the 
mixture was adjusted to pH7 with NaHCX)3. The mixture was then extracted with 
methylene chloride, which was washed with water, dried ovex MgSCH and concentrated. 
The residue was triturated with 1:4 ethyl acetate:hexane, and filtered. The filtrate was 
concentrated and the residue was purified by flash chromatography with 1 :4 ethyl 
10 acetateihexane to give 2^62 g of the title product after removal of the solvent MS 272, 
274 (M+H)+; 1H NMR (GDCI3) d: 0.12 (m, IH), 0.38 (m, 1H), 0.53 (m, 1H), 0.76 (m, 
1H), 1.20 (t, 3H, J=7 Hz), 1.67 (m, 1H), 2.40 (s, 3H), 3.23 (d, 1H, J=9 Hz), 4.16 (q, 
2H, J=7 Hz), 8.36 (s, IH). 

15 Stgp 253h, 2^4-Chlaro-5-fluoro^3-n^ 

A sample of the product from Step 253g above (1.73 g, 6.37 mmol) was 
dissolved in 10 mL of THF and stirred with water bath cooling and 3.2 mmol of L1AIH4 
(LAH) was added. The mixture was stirred at ambient temperature for 1 hour, then poured 
into water. This mixture was extracted with ether, die extracts were washed, dried and 

20 concentrated to give 1.48 g of a colorless oil. This oil was dissolved in 10 mL of 

methylene chloride and added to a solution of 3.8 mL (7.6 mmol) of oxalyl chloride and 
1.1 mL of DMSO (15.5 mmol) in 15 mL of methylene chloride stirred at -78°C The 
solution was stirred for 15 min, and 4.4 mL (31.6 mmol) of triethylamine was added. The 
stirring was continued at -78°C for 5 min and at -10°C for 10 min. The reaction was 

25 quenched with water, and extracted with methylene chloride. The extract was washed, 
dried and concentrated to give 1.49 g of the crude tide product, which was taken directly to 
the next step without further purification. MS 228, 230 (M+H)+; IH NMR (CDCI3) d: 
0.25 (m, IH), 0.35 (m, IH), 0.60 (m, IH), 0.75 (m, IH), 1.53 (m, IH), 2.38 (s, 3H), 
3.19 (dd, IH, J=3, J=9 Hz), 8.37 (s, IH), 9.86 (d, IH, J=3 Hz). 

30 

Step 253L 8-Chloro- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo- 
4HHmino1izine-3-carboxvlic acid ethvl ester 

A sample of the product from Step 253h above (6.37 mmol) was dissolved in 50 
mL of ethanol, and to this were added 1J5 mLof piperidine, 1.5 mL of acetic acid, and 5 
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mL of diethyl malonate (32.9 mmol). The reaction was heated at reflux under nitrogen for 
4 hours. The solvents were then removed, and the residue was dissolved in ether. The 
ether was washed with water and brine, then dried over MgS04 and concentrated 
Purification in a kugelrohr apparatus gave 2.4 g of the crude condensation product This 
5 intermediate product was dissolved in 20 ML of of Dowtherm A™, and this solution was 
added to 100 mL of Dowtherm A™ heated to 235°C The reaction was then stirred at 
220°C for 45 min. After cooling, the product was separated from the solvent by flash 
chromatography, eluting with hexane to remove the solvent and then with 1 :4 ethyl acetate 
hexane to remove the product In this manner 1.065 g of the title product was obtained 
10 after removal of the solvent MS 324, 326 (M+H)+; 1H NMR (CDCI3) d: 0.75 (m, 2H), 
1.07 (m, 2H), 1.42 (t, 3H, J=7 Hz), 2.31 (m, 1H), 3.08 (s, 3H), 4.42 (q, 2H, J=7 Hz), 
8.40 (s, 1H), 9.44 (d, 1H, J=6 Hz). 

Step 253j. 8-(3-G^-BOC-amino)pyrrolidinyl)- 1-cyclopropyl- 
15 ! 7-fluoro-9-methvl^xo^HKiui^^ acid ethvl ester 

A sample of the product from Step 253i above (0.500 g, 1.544 mmol) was 
dissolved in 20 mL of anhydrous acetonitrile, and 0.600 g of sodium bicarbonate and 
0.600 g (3.22 mmol) of 3(S>-(BOC-amino)pyirolidine were added. The mixture was 
heated at reflux under nitrogen for 7 hours, then the solvent was removed and the residue 
20 was redissolved in methylene chloride. This solution was washed with water, 5% HC1, 
water, and concentrated.. The residue was purified by flash chromatography, eluting with 
100: 10 methylene chlorideimethanol, followed by 100: 10:0.5 methylene chloride: 
methanol:NH40H. Removal of the solvent gave 0.778 g of the tide product, which was 
taken directly to the next step. 

25 

Step 253k. 8^3-(N-BOC-amino)pyrrolidinyl)-l-cyclopropyl- 
7-fluoro-9-methvl^xo^^ acid 

A sample of the product from Step 253j above (0.778 g, 1.645 mmol) was 
dissolved in 20 mL of THF, 0.570 g of UOH»H20 and 10 mL of water were added, and 
30 the mixture was stirred under nitrogen for 3 hours. The THF was removed under vacuum, 
and the residue was adjusted to a pH between 2 and 4 with 1 N HC1. The solid was 
collected, and the filtrate was extracted with methylene chloride and washed and 
concentrated to give additional product The combined solids were purified by flash 
chromatography eluting with 100:5:1 methylene chloride:methanol:acetic acid to yield 
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0.698 g of the title product after removal of the solvent. This material was taken directly to 
the next step. 

Step 2531. 8-(3-aininopyirolidinyl>^l-cyclopropyl-7-fluoro- 
^methvl4-QXO^HK)uholi7me-3Karhnxvlir acid hvrirnchlrtriH,. 

A sample of the product from Step 253k above (0.697 g, 1.564 mmol) was 
dissolved in 17 mL of anhydrous methylene chloride, 5.0 mL of 4 N HQ in dioxane was 
added, and the reaction was stirred for 1.75 hours. Ether was added, and the precipitate 
was collected by filtration and washed with ether. The solid was dissolved in water, 
filtered through a sintered glass funnel, and freeze-dried to give the tide product as a yellow 
solid, mp 230-232°C (dec). MS 346 (M-Q)+; 1H NMR (DMSO) d: 0.58(m, 2H), 0.99 
(m, 2H), 2.15 (m, 1H), 2.31 (m, 2H), 2.63 (s, 3H), 3.77 (m, 2H), 3.99-4.06 (m, 3H), 
7.94 (s, 1H), 8.39 (br s, 3H), 9.10 (d, 1H, J=ll Hz), 13.85 (or s); IR 3440, 1695, 1610 
cm" 1 . 

Example 254 

8-(3-(ammoniemyl)pyiplidinyl)- l-cyclopropyl-7-fluoro- 
9-mgthvl-4^xo-4H-ouinoli7jne-Vcarhnxvlin acid hvrimrtilnriHe 

The 3-(BOC-amino)pyrrolidine of Step 253j above was replaced by 3-BOC- 
aminomethylpyrrolidine and the reaction product was carried forward as in Steps 253K and 
2531, above, to prepare 0.085 g of the tide compound. MS 360 (M-C1) + ; 1H NMR 
(DMSO) 3: 0.60 (m, 2H), 0.99 (m, 2H), 1.81 (m, 1H), 2.18 (m, 1H), 2.30 (m, 1H), 
2.60 (s, 3H), 2.98 (m, 2H), 3.66-3.81 (m, 5H), 7.90 (s, 1H), 8.09 (br s, 3H), 9.06 (d, 
1H,J=U Hz), 13.85 (brs, 1H). 

Examnle. 

8-(2S,4S-4-ammo-2-memylpyrrotidinyl)-l-cyclopropyl- 
7-flTOm-9-methv1-4-oxo-4H-qnin^ acid hydrochloric 

The 3-BOC-anunopyrrolidine of Step 25 3 j above was replaced by (2S,4S)-4- 
(BOC-amino)-2-methylpyrrolidine and the reaction product was carried forward as in Steps 
253K and 2531, above, to prepare 0.071 g of the tide compound. MS 360 (M-C1) + ; 1H 
NMR (DMSO) 8: 0.51 (m, 1H), 0.63 (m, 1H), 0.90 (m, 1H), 1.09 (m, 1H), 1.17 (d, 3H, 
J=6 Hz), 2.01 (m, 1H), 2.40 (m, 2H), 2.64 (s, 3H), 3.40 (m, 1H), 3.98 (m, 1H), 4.31 
(m, 1H), 4.61 (m, 1H), 8.00 (s, 1H), 9.17 (d, 1H, J=ll Hz). 
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Example 256 

8-(3-arnmoazetidmylH<yclopropyl-7-fta 
4-oxo-4H-nuinolizine-3-carfaoxv1ic acid hydrochloride 

The 3-BOC-aminopyrrolidine of Step 253j above was replaced by 3 (BOC- 
amino)azetidine and the reaction product was carried forward as in Steps 253K and 2531, 
above, to prepare 0.094 g of the title compound. MS 332 (M-Q)+; 1H NMR (DMSO) d: 
0.61 (m, 2H), 1.00 (m, 2H), 2.30 (m, 1H), 2.61 (s, 3H), 4.15 (m, 1H), 4.56 (m, 2H), 
4.86 (m, 2H), 7.89 (s, 1H), 8.51 (br s, 3H), 9.13 (d, 1H, J=10 Hz). 

Example 257 

8-(3(S)-anunopyrrolidinyl>- l-cyclopropyl-7-fluoro- 
9-memvl^xo^H^iimoKzine-3-carboxvlic acid hydrochloride 

The 3-BOC-aminopyrrolidine of Step 253j above was replaced by 3(S)-(BOC- 
amino)pyrrolidine and the reaction product was carried forward as in Steps 253K and 2531, 
above, to prepare 0.087 g of the title compound. MS 346 (M-C1) + ; 1H NMR (DMSO) d: 
0.59 (m, 2H), 0.99 (m, 2H), 2.14 (m, 1H), 2.31 (m, 2H), 2.63 (s, 3H), 3.76 (m, 2H), 
3.98-4.07 (m, 3H), 7.94 (s, 1H), 8.36 (br s, 3H), 9.11 (d, 1H, J=ll Hz). 

Example 258 

l-cyclopropyl-7-fluoro-9-methyl-4-oxo-8-(3-methyl- 
1-pjjpCTaainYlHH^ acid hydrochloride 

The 3-BOC-aminopyrrolidine of Step 253j above was replaced by 
2-methylpiperazine (Aldrich Chemical Co.), and the reaction product was carried forward 
as in Steps 253K and 2531, above, to prepare 225 mg of the title compound, mp > 300°C. 
IR (KBr): 3420, 1720, 1650 cm" 1 . MS 360 (M-Q)+. l H NMR (CD3OD) d: 0.75 (m, 
2H), 1.10 (m, 2H), 1.40 (d, 3H, J=7.5 Hz), 2.90 (s, 3H), 3.45 (m, 3H), 3.71 (m, 4H), 
8.23 (s, 1H), 9.40 (d, 1H, J=12 Hz). Calc. for C19H23CIFN3O3.I.25 H2O: C, 54.55; 
H, 6.14; N, 10.04; Found: C, 54.78; H, 5.78; N, 10.05. 
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l^clopropyl-7-fluoro-9^ 

4H^wnp^g-3iaTb0XYHg ftpid hy^rochlorjd? 

5 The 3-B(X>aminopyrrolidine of Step 253j above was replaced by piperazine 

(Aldrich Chemical Co.), and the reaction product was carried forward as in Steps 253K 
and 2531, above, to prepare 75 mg of the title compound, mp = 279-280°C. IR (KBr): 
3420, 1710, 1650, 1610 cnr 1 . MS 346 (M-C1)+ *H NMR (CD3OD) d: 0.72 (m, 2H), 
2.43 (m, 1H), 2.92 (s, 3H), 3.43 (m, 4H), 3.72 (m, 4H), 8.25 (s, 1H), .9.30 (d, 1H, 

10 J=12 Hz). Calc. for Ci8H2lClFN303»1.5 H2O: C, 55.32; H, 5.67; N, 10.75; Found: C, 
55.52; H, 5.49; N, 10.59. 



Example 260 

lK^lopropyl-7-fluoro4Mn^ 
15 4-mQn>hQUnyl)^Qxo^^ujnoljzine-3>cart)oxvUc acid hydrochloride 

Stgp 26Qa. l-N-benzvl-3^chloromethvnmoroholm 

A mixture of 1.5 g (10 mmol) of N-benzyl-ethanolamine (Aldrich Chemical Co.) 
and 7.8 mL of epichlorohydrin was heated at 40°C for 30 min. The reaction was cooled, 

20 and the excess epichlorohydrin was removed with a rotary evaporator. The residue was 
dried under vacuum, dissolved in 30 mL of cone. H2SO4, and the mixture heated at 150°C 
for 30 min. The reaction was quenched by pouring onto ice, and die pH was adjusted with 
NaOH to pH 13. The basic solution was extracted with toulene (3x), and the extracts were 
dried over Na2SQ4, filtered, and the solvent remove under vacuum. The residue was dried 

25 under vacuum to yield 193 mg of the title product 

StCP 2^ VN-tenzvl-S-rfN-methvlamino^methvlVmorphnline 

A thick-walled glass tube was charged with 8.83 g of N-benzyI-3- 
(chloromethyl)morpholine, from step 260a above, dissolved in 15 mL of methanol. The 
30 tube and its contents were cooled and 25 mL of anhydrous methylamine was added. The 
tube was sealed and heated at 100°C for 24 hours. The seal was broken, and the solvent 
was removed under vaccum. The residue was diluted with 100 mL of 10% Na2CX)3, then 
extracted 3x with methylene chloride. The extract was dried over Na2S04, filtered, and 
the solvent was removed on a rotary evaporator to yield 8.6 g of the tide product 
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Step 2 <fflc. — lJ^goal^ 

To a dry flask under positive N2 atmosphere was added 8.6 g (39 mmol) of the 
1 -N-ben2yl-H(N-methylamino)methyl)^oiphol^ from step 260b above, in 100 mL of 
dry methylene chloride. The solution was cooled in an ice bath and 8.6 mL (64.3 mmol) of 
5 triethylamine and 12.7 g (58.5 mmol) of di-t-butyldicarbonate was added. The reaction 
mixture was stirred at 0-5 °C for 30 min, then warmed to room temperature and stirred for 
72 hours. The reaction contents were diluted with 100 mL of methylene chloride, which 
was then washed with water and dried over Na2S04. The solution was filtered, the 
solvent was removed on a rotary evaporator, and the residue dried under vacuum to afford 
10 12.4 g of crude title product The product was purified by column chromatography to yield 
7.4 g of the title product as a colorless oil. Anal Calc. for CI 1H22N203: C, 67.47; H, 
8.81;,N, 8.74; Found: C, 67.00; H, 8.53; N, 8.66. 

SftP 26M, 2-fN-BCK:-N-methvl-aminome thvl>morpholine 

15 A 1.10 g (3.43 mmol sample of l-N-benzyl-3-((N-BOC-N- 

methylamino)methyl)-morpholine, from step 260c above, was dissolved in 100 mL of 
methanol. To this was added 500 mg of 20%Pd/C, and the mixture was stirred at room 
temperature under 4 atm of H2 for 16 hours. The catalyst was removed by filtration, the 
solvent was removed with a rotary evaporator, and the residue was dried under vacuum to 

20 yield 794 mg of the title product as a colorless oil. 

Step 260e. 1 K^clopropyl-7-fluoro-9-methyI-8-(2-((N-methyl)aminomethyl)- 
4>momhoUnvlV4^xo^H-Quinolizine>3-carboxvlic aci d hydrochloride 

The 3-BOC-aminopyrrolidine of Step 253j above was replaced by 2-(N-BOC-N- 
25 methyl-aminomethyOmorpholine (from step 260d above)and the reaction product was 
carried forward as in Steps 253K and 2531, above, to prepare 280 mg of the tide 
compound, mp = 208-210°C IR (KBr): 3420, 1720, 1700, 1650 cm" 1 . MS 390 (M- 
Cl)+ *H NMR (CD3OD) d: 0.70 (m, 2H), 1.10 (m, 2H), 2.38 (m,lH), 2.78 (s, 
3H),2.90 (s, 3H), 3.10-3.30 (m, 2H), 3.50-4.15 (m, 7H), 8.12 (s, 1H), 9.20 (d, 1H, 
30 J=14 Hz). Calc. for C20H25ClFN3O4*2H2O: C, 52.01; H, 6.33; N, 9.10; Found: C 
51.90; H, 5.92; N, 9.09. 
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Example 261 

l-cycloiMt)pyl-7-fluoro-9-mrthyl-4-oxo-8-(1^3,4^ 
t^vdp)-^isoqronoUnvlV4HKiuinoIi2ine-3-carix)xv1icafHH 

The 3-BOC-aminopyrrolidine of Step 253j above was replaced by 1,2,3,4- 
tetrahydroisoquinoline (Aldrich Chemical Co.). and the reaction product was carried 
forward as in Steps 253K and 2531, above, to prepare 315 mg of the title compound, mp = 
214-215°C IR (KBr): 3420, 1730, 1680 cnrK MS 393 (M+H)+. NMR (CDCI3) d: 
0.70 (m, 2H), 1.08 (m, 2H), 2.30 (m,lH), 2.85 (s, 3H)3.10 (dd, 2H, J=6 Hz), 3.75 (m, 
2H), 4.60 (s, 2H), 7.28 (m, 4H), 8.40 (s, 1H), 9.22 (d, 1H, J=12 Hz). Calc. for 
C23H2lFN203»1.25 H2O: C, 66.58; H, 5.71; H, 6.75; Found: C, 66.56; H, 5.26; N, 
6.62. 

Example 262 

1 K;yclopropyl-7-fluoro-9-methyl-4-oxo-8-{4-amino- 1 -piperdinyl)- 
4H-qiiffl0lizine-3-carboxvlic acid hydrochloride. 

StgP 2^2a . N-benzvl^m-hvrtmxviminny p^^n^ 

A 3.78 g (20 mmol) sample of N-benzyl-4-ox»-piperidine (Aldrich Chemcial 
Co.) was dissolved in 50 mL of methanol. To this solution was added 4.16 g (60 mmol) 
of hydroxylamine hydrochloride and 5.2 g NaHC03 (62 mmol) (Dissolved in 80 mL of 
water and added in 5 mL portions). The mixture was then stirred at room temperature for 
18 hours. The mixture was filtered, and the solvent was removed from the filtrate on a 
rotary evaporator to give 3.05 g of the title product mp 127- 128°C 

StgP 262b. l-N-benzv1- 4-aminopiperiHini» 

A 104 g (9.98 mmol) sample of the oxime from step 262a above was dissolved 
in 200 mL of methanol and reduced with 10 g of Raney nickel under 4 atmosphere of H2 at 
room temperature for 4 hours. The catalyst was removed by filtration, and the solvent was 
removed on a rotary evaporator. The residue was dried under vacuum to yield 1.79 g of 
the title product MS M/Z: 191 (M+H)+. 

$KP 262p , l-N-benzvl-4-BOC-aminopippriHinP 

In a dry system under N2 pressure was introduced 1.78 g of the l-N-benzyl-4- 
anunopiperidine, from step 262b above, dissolved in 9 mL of dry methylene chloride. To 
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this was added 1.6 mL (12 mmol) of triethylamine and 2.45 g (11.2 mmol) of di-t- 
butyldicarbonate. The reaction mixture was stirred at room temperature for 96 hours. The 
contents were diluted with 125 mL of methylene chloride and washed with water. The 
organic layer was dried over Na2S04, filtered, and the solvent removed on a rotary 

5 evaporator. The residue was dried under vacuum to yield 2.45 g of the title product as an 
off-white solid. The crude product was purified by column chromatography on silica gel, 
eluting with 2% methanol in methylene chloride. Removal of the solvent gave 1.74 g of 
product which was the recrystallized from ethanoU and dried under vacuum, mp. 121- 
122°C. Anal. calc. for C17H25N202: C, 70.31; H, 9.02; N, 9.65; Found: C, 70.26; H, 

10 9.02; N, 9.55. 

Step 262A 4-BOC-arnmopiperidine 

The benzyl group was removed from the product of step 262c by the procedure 
described for Example 260d above, to afford the title product 

15 

Step 262e. 1 ^clopropyl-7-fluoro-9-methyl-4-oxo-8-(4-amino- 1- 
pipCTdittylHW-q\^^ apjid hyftreMorids 

The 3-BOC-aminopyTTolidine of Step 253j above was replaced by 4-(BOC- 
amino)-methylpiperidine, from step 262d above, and the reaction product was carried 

20 forward as in Steps 253K and 2531, above, to prepare 480 mg of the title compound, mp = 
231-232°C. IR(KBr):3420, 1700, 1610 cm-i. MS 360 (M-C1)+ *H NMR (CD3OD) 3: 
0.70 (m, 2H), 1.08 (m, 2H), 1.85 (m,lH), 2.10 (m, 1H), 2.18 (m, 2H), 2.35 (m, 2H), 
2.87 (s, 3H), 3.50 (m, 2H), 3.70 (m, 1H), 8.16 (s, 1H), 9.22 (d, 2H, J=9 Hz). Calc. for 
Ci9H23ClFN3O3*0.75 H2O: C, 55.75; H, 6.03; H, 10.26; Found: C, 55.70; H, 6.07; N, 

25 10.36. 



Example 263 

1 ^yclopropyl-7-fluoro-9-methyl-4^xo-8-(3-amino- 1 - 
proerdinvlV4H-QuinoU2ine-3-carboxvlic acid hydrochloride 

30 

The 3-BOC-aminopyrrolidine of Step 253j above was replaced by 3-amino- 
piperidine hydrochloride (Aldrich Chemical Co.), which was neutralized with 
triethylamine, and the reaction product was carried forward as in Steps 253K and 2531, 
above, to prepare 250 mg of the title compound, mp = 222-223°C IR (KBr): 3400, 1700, 
35 1680 cm-1. MS 360 (M-C1)+ l H NMR (CD3OD) B: 0.70 (m, 2H, J=6 Hz), 1.10 (m, 
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2H, J=6 Hz), 1.70 (nOH), 2.05 (m, 3H), 2.30 (m, 2H), 2.40 (m, 2H), 2.87 (s, 3H), 
3.90 (m, 1H), 8.18 (s, 1H), 9.20 (d, 1H, J=9 Hz). Calc. for C19H23CIFN3O3.2 H2O: 
C, 52.84; H 6.30; H, 9.73; Found: C, 52.62; H, 6.62; N, 9.36. 

Example 264 
l-cyclopropyl-7-fluorch9-m^ 

!-Dn)erdinYrMHHluino1i7me-3^arhnxv1i r acid hvdrochlnririp. 

The 3-BOC-aminopyrrolidine of Step 253j above was replaced by 4-(amino- 
methyl)piperidine (Aldrich Chemical Co.), and the reaction product was carried forward as 
in Steps 253K and 2531, above, to prepare 157 mg of the title compound, mp > 300°C ffi. 
(KBr): 3410, 1720, 1660 cml. MS 374 (M-Q)+ *H NMR (CD3OD) 3: 0.70 (m, 2H), 
1.08 (m, 2H), 1.55 (m, 1H), 1.95 (m, 2H), 2.42 (m, 2H), 2.83 (s, 3H), 2.95 (m, 3H), 
3.40 (m, 2H), 3.60 (m, 2H), 8.18 (s, 1H), 9.22 (d, 1H, J=9 Hz). Calc. for 
C20H25ClFN 3 O3«1.75 H2O: C, 54.42; H, 6.51; H, 9.52; Found: C, 53.92; H, 6.85; N, 
9.73. 

Examples 

l-cyclopropyl-7-fluoro-9-methyl-4-oxo-8-(5-amino- 1,2,3,4- 
^ahYC»ro-2-isOQUinolinvn^HKiiimolizinR-3-caThnxv1if: acid hvHmchlnrirtft 

Step 265a , 5-amino- 1 .2.3.4-tetrahvHmi^oqiiinnlip^ 

A 1.0 g (0.69 mmol) sample of 5-aminoisoquinoline (Aldrich Chemical Co.) was 
dissolved in 100 mL of methanol and reduced with 250 mg Pt€>2 catalyst at 25°C under 4 
atmospheres of H2 for 8 hours. The catalyst was removed by filtration, the solvent was 
removed on a rotary evaporator, and the residue was dired under vacuum to give 1.01 g of 
crude product The material was crystallized from i-propanol and dried under vacuum, 
yield 602 mg. mp = 153-154°C. MS M/Z: 149 (M+H) + , 166 (M+NH4)+. 

Step 265b. l^clopropyl-7-fluoro-9-n^myl^xo-8-(5-amino-1^3,4- 

. — tetranv<^2^soqumoltovlMH^ ^ i d hydrochloride 

The 3-B(X-ammopyrrolidine of Step 253j above was replaced by 5-amino- 
1^,4-tetrahydroisoquinoline, prepared in step 265a above, and the reaction product was 
earned forward as in Steps 253K and 2531, above, to prepare 507 mg of the tide 
compound, mp = 185-1 87°C IR (KBr): 3380, 1710, 1650 cm' 1 . MS 408 (M-C1) + , 390 
(M+NH4-CD+. lH NMR (CD3OD) 9: 0.72 (m, 2H, J=6, J=3 Hz), 1.10 (m, 2H, J=3 
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Hz), 2.40 (m, 1H), 2.90 (s, 3H), 3.07 (dd, 2H, J=7 .5 Hz), 3.90 (dd, 2H, J=7.5, J=3 
Hz), 4.74 (s 2H), 7.28 (m, 2H), 7.35 (m, 1H, J=9 Hz), 8.17 (s, 1H), 9.25 (d, 1H, J=12 
Hz). Calc. for C23H23CIFN3O3.O.75 H2O: C, 60.39; H, 5.40; H, 9.19; Found: C, 
60.38; H, 5.16; N, 9.10. 

Example 266 

l-cyclopropyl-7-fluoro-9-methyl-4^ 

l-pilCTdi^YlHH^oinolizine-3^arix)xyUc agid 

The 3-BOC-aminopyrrolidine of Step 253j above was replaced by 4-(l- 
pyrrrolyl)piperidine (prepared from N-benzyl-4-hydroxypiperidine by mesylation followed 
by displacing the mesyl group with pyrrole and removing the benzyl group), and the 
reaction product was carried forward as in Steps 253K and 2531, above, to prepare 386 mg 
of die tide compound, mp = 268-269°C IR (KBr): 3420, 1720, 1660 cm" 1 . MS 427 
(M+NH4) + , 410 (M-Hi)+. lH NMR (CD3OD) 3: 0.70 (m, 2H), 1.03 (m, 2H), 2.14 (m, 
4H), 2.40 (m, 1H), 2.90 (s, 3H), 3.60 (m, 4H), 4.18 (m, 1H), 6.08 (dd, 2H, J=3 Hz), 
6.84 (dd, 2H, J=3 Hz), 8.37 (s, 1H), 9.25 (o\ 1H, J=12 Hz). Calc. for 
C23H24FN3O3.I.25 H2O: C, 63.95; H, 6.18; H, 9.73; Found: Q 63.60; H, 6.61; N, 
9.43. 

Example 267 

l-cyclopropyl-8-(cw-3.5-dimethyl-l-piperazinyl>7-fluoro- 
9-memvl-4-oxo-4H-Quinolizine-3-carboxvlic acid hydrochloride 

The 3-BOC-arninopyrrolidine of Step 253j above was replaced by cw-3,5- 
dimethy-lpiperazine (Aldrich Chemical Co.) and the reaction product was carried forward 
as in Steps 253j and 253k, above, to prepare 0.46 g of the tide compound. ER (KBr): 
3450, 1720, 1650, 1610 cnr*. MS 374 (M-Q) + . 'H NMR (D^DMSO) 3: 0.70 (m, 2H), 
1.04 (m, 2H), 1.30 (d, 6H, J=7 Hz), 2.41 (m, 1H), 2.80 (s, 3H), 3.40-3.65 (m, 6H), 
8.03 (s, 1H), 9.26 (d, 1H, J=9Hz), 9.60 (br s, 1H). Calc. for C20H25CiFN3O3»0.75 
H2O: C, 56.74; H, 6.31; N, 9.92; Found: C, 56.66; H, 6.21; N, 9.74. 

Example 268 

lH;yclopropyl^-(2,7-diazabicyclo[3.3.0]oct-2-yl)-7-fluoro- 
9-nKthYl^xo-4H-quinol?7ine-3-caTbo^yKc acid hydrochloride 

The 3-BOC-arninopyrrolidine of Step 253j above was replaced by 7-BOC-2.7- 
diaza[3.3.0]octane (prepared according to US Patent 5,071,999) and the reaction product 
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was carried forward as in Steps 253j, k, and 1, above, to prepare 0.34 g of the title 
compound. IR (KBr): 3400, 1700, 1650, 1605 cm" 1 . MS 372 (M-C1) + . 'H NMR 
(D 6 DMSO) d: 0.60 (m, 2H), 0.91 (m, 1H), 2.03-2.10 (m, 3H), 2.36 (m, 1H), 2.68 (s, 
3H), 3.19 (m, 1H), 3.49 (m, 2H), 4.15 (m, 1H), 5.50 (m, 1H), 7.98 (s, 1H), 9.14 (d, 
5 1H, J=10 Hz), 9.40 (or s, 1H). Calc. for C20H24CI2FN3O3: C, 54.06; H, 5.44; N, 
9.46; Found: C, 53.86; H, 5.48; N, 9.63. 

Example 260 

l-cyclopTcpyl-M2,8-<naza-8-bic^ 
10 9-rnedlYl-4^XO^H^uinoli2ine-3-c a rhn»vi; c acid hvrtmrtilnrirf * 

The 3-BOC-arninopyrrolidine of Step 253j above was replaced by 8-BOC-2,8- 
diaza(4.3.0Jnonane (prepared according to US 5,059,597), and the reaction product was 
carried forward as in Steps 253K and 2531, above, to prepare 0.50 g of the title compound. 

15 IR (KBr): 3400, 1690, 1650, 1600 cnr*. MS 386 (M-Q)+. »H NMR (D6DMSO) d: 
0.56 (m, 1H), 0.62 (m, 1H), 0.93 (m, 1H), 1.07 (m, 1H), 1.60-1.80 (m, 4H), 2.28-2.32 
(m, 2H), 2.67 (s, 3H), 2.72 (m, 1H), 2.94 (m, 1H), 3.70 (m, 2H), 3.91 (m, 1H), 4.03 
(m, 1H), 4.35 (m, 1H), 7.93 (s, 1H), 8.90 (br s, 1H), 9.10 (d, 1H, J=ll Hz), 9.48 (br s, 
1H), 13.85 (br s, 1H). Calc. for C21H26CI2FN3O3: C, 55.03; H, 5.72; N, 9.17; Found: 

20 C, 54.75; H, 5.82; N, 9.38. * 

Example 270 

l-cyclopropyl-7-fluoro-9-rnem 
PVTrolvn-l-PVrrelidinvl^H-aiiinnliTine- XK^xvliraniri 

25 A mixture of 25 mg 8^3(S)-aminopymjlidinyI)-lK;yclopropyl-7-fluoro-9-methyl- 

4-oxo-4H-quuioUzine-3-carboxyUc acid hydrochloride (from Example 257) and 40 mg of 
sodium acetate in 0.7 mL of ethyl acetate was heated to 100°C To this solution was added 
0.009 mL of dimemoxytetrahydrofuran dropwise, and the reaction was stirred at 1 10°C for 
5 min, then quenched by addition of water. The mixture was extracted twice with 

30 methylene chloride, and the extract was washed with water, dried over MgS04 and 
concentrated. The residue was purified by preparative TLC, eluting with 100:10 
chlorofomrmethanol, to give 13.6 mg of the tide product as a yellow solid after removal of 
the solvent MS 395 (M-Q)+ *H NMR (CDCI3) 3: 0.67 (m, 2H), 1.00 (m, 2H), 2.20 
(m, 1H), 2.46 (m, 1H), 2.56 (m, 1H), 2.66 (s, 3H), 3.89 (m, 1H), 3.99 (m, 2H0, 4.15 

35 (m, 1H), 4.86 (m, 1H), 6.23 (t, 2H, J=2 Hz), 6.79 (t, 2H, J=2 hz), 8.32 (s, 1H), 9.15 
(d, 1H, J=10 Hz), 13.83 (br, 1H). 
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lK^clopropyl-7-fluoro-8K3-hydroxy-l-pyra)Kdinyl^ 
^methyl^xivAH^iinnHTin^I^carboxvKc acid hydrochloride 

5 The 3-BOC-anrinopyrrolidine of Step 253j above was replaced by 3-hydroxy- 

pyrrolidine ( Aldrich Chemical Co.), and the reaction product was carried forward as in 
Steps 253j and 253k above, to prepare 0.15 g of the tide compound. IR (KBr): 3425, 
1690, 1650, 1600 cnr 1 . MS 346 (M+H)+ 1h NMR (DMSOd6) d: 059 (m, 2H), 0.93 
(m, 1H), 1.03 (m, 1H), 1.96-2.01 (m, 3H), 2.29 (m, 1H), 2.49 (s, 3H), 3.43 (m, 1H), 
10 3.69 (m, 1H), 4.01 (m, 2H), 4.42 (m, 1H), 5.15 (d, 1H, J=3 Hz), 7.89 (s, 1H), 9.05 (d, 
IH, J=l 1 Hz), 13.86 (br s, 1H). Calc. for C18H19FN2O4: C, 62.42; H, 5.53; N, 8.09; . 
Found: C, 62.20; H, 5.55; N, 8.09. 

Example 272 

15 l-cyclopropyl-7-fluoro-8-(4>methyl» 1 -piperazinyl> 

9-m^Y^xo^H^uinQli7jne>>c^xYfe ftpifl hydrochloride 

The 3-BOC-anrinopyrrolidine of Step 253j above was replaced by 1- 
methylpiperazine (Aldrich Chemical Co.), and the reaction product was carried forward as 
20 in Steps 253j and 253k, above, to prepare 0.15 g of the tide compound, mp = 210-216°C 
(dec). MS 360 (M-C1) + . l H NMR (CDCI3) d: 0.70 (m, 2H), 1.02 (m, 2H), 2.28 (m, 
1H), 2.40 (s, 3H), 2.60 (m, 4H), 2.79 (s, 3H), 3.48 (m, 4H), 8.37 (s, 1H), 9.21 (d, 1H, 
J=9Hz). 

25 Example 273 

1 K^clopropy l-9-chloro-7-fluoro-8-(3-amino- 1 -pynolidiny 1)- 
4-oxo-4H-auino1i7ine-3-carboxvlic acid trifl uoroacetic acid salt 

The ^butoxy-2,3,6-trifluoro-5-methylpyridine of Step 253d above was 
30 replaced by 4-^butoxy-3-chlo^o-2^,6-t^ifluo^opyridine (from step 253a above), and the 
methanol solvent was replace by benzene, and the reaction product was carried forward as 
in Steps 253d-l above, and the 4N HC1 in dioxane of Step 2531 was replaced with 
trifluoroacetic acid, to prepare 0.13 g of the title compound. MS 366 (M-CF3C02) + . l H 
NMR (D6-DMSO) 9: 0.58 (m, 2H), 0.97 (m, 2H), 2.11 (m, 1H), 2.31 (m, IH), 2.44 (m, 
35 1H), 3.83 (m, 1H), 3.97 (m, 2H), 4.10 (m, 1H), 4.20 (m, 1H), 8.09 (s, IH), 8.09 (br, 
3H), 9.18 (d, IH, J=l 1 Hz). Calc. for Ci7Hi7OFN3O3:<3F3C0OH*0.5 H2O: C, 
46.69; H, 3.92; N, 8.60; Found: C, 46.62; H, 3.64; N, 8.45. 
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Eranyplg274 

8-(3-amino- 1-pyrrolidinyi)- l-cyclopropyl-7,9-difluoro- 
4^^H-qwnQlmne-3-caxboxviic acid hydrochloride 

Step 274a, ^butoxv^^.S.^tetraflufirnpvridin^ 

A 158.5 g (0.938 mmol) sample of pentafluoropyridine (Aldrich Chemical Co.) 
was dissolved in 600 mL of THF and cooled to -78°G To this was added 88.29 g (0.919 
mmol) of sodium-t-butoxide in 800 mL of THF over a 30 min period, with stirring and 
while maintaining the temperature at -78°G The mixture was stirred for another 30 min at 
this temperature, then the temperature of the bath was raised to -20°C, and the reaction was 
stirred at this temperature for 64 hours. The reaction mixture was removed from the cold 
bath and diluted with 1.5 L of ether, then filtered through a diatomaceous earth filter aid. 
The solvent was removed under vacuum to leave a yellow oil. The oil was purified by 
vacuum distillation to afford 141.34 g of the title product 

StgP 274fr, 4-t-butoxv-2^5-triflunmpvriHinR 

A 20.0 g (0.089 mmol) sample of the product from step 274a above was 
dissolved in 100 mL of absolute ethanol, and 26.08 mL (0.538 mol) of hydrazine 
monohydrate was added. The reaction was stirred for 1 hour at room temperature and 1 
hour at reflux. The solvent was removed under vacuum. The residue was dissolved in 
ether and washed with water and brine. The organic phase was dried over MgS04, and the 
solvent was removed under vacuum to yield a yellow solid. This material was dissolved in 
120 mL of toluene, 60 mL of 20% sodium hydroxide was added, and air was bubbled 
through the stirred solution for 18 hours. To the reaction was added 100 mL of ether, and 
the organic phase was separated, washed with water and brine, and dried over MgS04. 
Removal of the solvent, and purification of the residue with flash chromatography on silica 
gel, eluting with 1:16 ethyl acetaterhexane, gave 14.6 g of the title product as a reddish 
liquid. 

Step 274c. 8-(3-amino- l-pyrrolidinyl> l-cyclopropyl-7,9-difluoro- 
4-oxo-4H-ouinolizine-3-ca rboxvlic acid hydrochloride 

Replacing the 4-t-butoxy-2^-difluoro-3-methylpyridine of step 253e with the 4-t- 
butoxy-2,3,5-trifluoropyridine from step 274b above, and carrying the product forward 
according to the procedures of Steps 253e-l, 76 mg of the title compound was prepared. 
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MSM/Z: 350(M-Cl)+. *H NMR (D6-DMSO) 3: 0.65 (m, 2H), 0.90 (m, 2H), 2.15-2.30 
(m, 3H, 3.95-4.00 (m, 3H), 4.18 (m, 2H), 7.81 (s, 1H), 8.46 (br, 3H), 9.17 (d, 1H, J=9 
Hz). 

Example 275 

8-(3-amino- 1 -pyrrolidinyl)- 1 -cydopropyl-7-fluoro 
g-methoxv^oxo^H-qamoliTinpl^ ^toxvlic acid hydrochloride 

Step 275a. 4-t-butoxv-23^triflaor^5-h vdroxvpvridine 

A 1 1.16 g (54.39 mmol) sample of 4-t-butoxy-23,6-trifluoropyridine, from 
Example 253 step b above, was dissoved in 50 mL of THF, and the solution was cooled to 
-78°G To this solution was added LDA (65.6 mmol) with stirring for 30 min, during 
which a solid preciptated. To this mixture was added 15 mL of trimethoxyborane, with 
stirring for 25 min at -78°C To this mixture was added 10 mL of acetic acid t and the 
mixture was stined and allowed to warm to room temperature. Next was added 100 mL of 
30% hydrogen peroxide and 100 mL of 2N sodium hydroxide while cooling in an ice bath. 
The mixture was then stirred at room temperature for 1 6 hours, and quenched with 
saturated NH4Q solution. The mixture was extracted with ether, and the extract was 
washed with brine and dried over MgS04_ The solvent was removed under vacuum, and 
the residue was purified by flash chromatography on silica gel, eluting with 1:8 ethyl 
acetaterhexane. Removal of the solvent gave 9.769 g of the title product as a colorless 
liquid. 

Step 27?b- 4-t-butoxv-2,3.6-trifluoro.5-m ethoxvpvridine 

To a solution of 237 mg (1.07 mmol) of 4-t-butoxy-2,3,6-trifluoro-5- 
hydroxypyridine, from step 275a above, in 3 mL of anhydrous THF was added 335 mg 
(1.277 mmol)of triphenyl phosphine and 0.060 mL (1.48 mmol) of methanol. To this 
solution was added 0.200 mL (1.270 mmol) of DEAD dropwise at room temperature. The 
reaction was complete in 10 min, so the solvents were removed under vacuum and the 
residue was purified by flash chromatography on silica gel, eluting with 1 : 16 ethyl 
acetaterhexane to give 215.6 mg of die title product as a colorless liquid after removal of the 
solvent 
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Step 275c. 8-<3-amino- 1 -pyrrolidinyl)- 1 -cyclopropyl-7-fluorD- 
9-m^Qxv^xo^H^Pliane-3-carboxvUc acid hydrochloride 

Replacing the 4-t-butoxy-23>6-triftuor^ of Example 253 step c 

with the 4-t-butoxy-23,6-trifluoro-5-methoxypyridiiie of step 275b above and carrying the 
product forward according to the procedures of Steps 253d-l, 120 mg of the tide compound 
was prepared- MS M/Z: 362(M-C1)+ IR (KBr): 3440, 1799, 1650, 1610 cnr*. 
NMR (D6-DMSO) d: 0.62 (m, 2H), 0.91 (m, 2H), 2.12 (m, IH), 2.29 (m, IH), 239 (m, 
IH), 3.62 (s, 3H), 3.81 (m, 1H), 3.94 (m, 2H), 4.06 (m, 2H), 7.79 (s, IH), 8.30 (br, 
3H), 9.13 (d, IH, J=10 Hz), 13.79 (br, IH). Calc. for Cl8H20FN3(>4»2HCM).5H2O: 
C, 48.77; H, 5.23; N, 9.48; Found: C, 48.65; H, 5.19; N, 9 .56. 

Example 276 

1 ^clopropyl-7-fluoro-9-methyl-8^^ 
^Pym?Uffnv^>4K)xp^H^^^ acid hydrochloride 

StCT m*- l^benzvl^fSVfBQC^aminnVpvrmHrHn^ 

A 4.2 g sample of (3S)-3-BOC-aminopyrrolidine (TCI America) and 4.7 mL of 
triethylamine were dissolved in 75 mL of methylene chloride at room temperature. To this 
solution was added 2.95 mL of benzyl bromide dropwise, and fee reaction was heated at 
reflux for 6 hours. After cooling, the solution was washed with water, and the solvent was 
dried and evaporated to give 5. 10 g of the tide product as a white solid. 
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SKp27fl? . l-N-benzvl^fSVfmethvlammnVpvrml^^^ 

The 5.10 g sample of l-N-benzyl-3(S>(BCK:-aniino)-pyrrolidine» from step 276a 
above, was dissolved in 25 mL of THF, and 55.6 g of LiAlH4 (1 .0 M in THF) was added. 
The mixture was stirred and heated at reflux for 4 hours. The reaction was quenched with 
5 water, and the mixture was extracted with methylene chloride. The solvent was washed 
with water, dried over MgS04> and removed on a rotary evaporator to yield 2.43 g of the 
title product 

Stcp27fa, l-N-benzvl-3fSl(N-B^^ 

A 2.43 g sample of 1 -N-ben^l-3(SV(methylamino)-pyrrolidine, from step 276b 
above, was dissolved in 100 mL of a 4: 1 methanolrwater mixture, and 3.34 g of di-t-butyl 
dicarbonate was added in portions. The reaction was stirred at room temperature for 6 
hours. The methanol was removed under vacuum, and the aqueous residue was extracted 
with methylene chloride. The solvent was washed with water, dried over MgS04 and 
removed under vacuum. The residue was purified by chromatography over silica gel, 
eluting wtih 100:5:0.5 methylene chlorideanethanol:NH40H to give 3.23 g of the title 
product 

StgP fSVfN^BOC-N.methvlammnVpvrml^Hff 

The product from step 276c was treated according to the procedure of Example 
171 step 5 to remove the benzy protecting group and afford 2.24 g of the title product as a 
white solid. 

Step 276e. l^yclopropyl-7-fluoro-9-methyl-^3(S)-methylamino- 
^PYTrQlidinvn^xMH^uinoU2ine-3-carboxvlic acid hvrimchlnriHe 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine of that example with the 3(SHN-BOC-N-methylamino>pyrroUdine from 
step 276d above, and carrying the reaction product forward according to the procedures of 
Example 253 steps k and i, a 452 mg sample of die title product was obtained. MS: 360 
30 (M-C1)+. IR (KBr): 3450, 1710, 1650, 1610 cmr*. ! H NMR (d6-DMSO): 0.62 (m, 
2H), 1.00 (m, 2H), 2.26 (m, 1H), 2.33 (m, 3H), 2.65 (s, 6H), 3.75 (m, 1H), 3.90 (m, 
2H), 4.05 (m, 2H), 7.94 (s, 1H), 9.12 1H, J=10 Hz), 9.18 ( br s, 2H), 13.86 (br s, 1H). 
Anal. Calc. for Ci9H22FN303*HOH2Ch C, 55.14; H, 6.09; N, 10.15; Found: C, 
55.29; H, 5.99; N, 10.18. 
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Example 277 

l-cyclopropyl-7-fluoro-9-memyl-8-@^ 

4^?tMH^uinQlizine-3-caTfaoxvHc acid hydrochloride 

StCT 277ft, 1 -N-henzvl-^rR VrBOr-aTninnV-pyrml^,!^ 

Following the procedure of Example 276 step a, replacing the (3S)-3-BOC- 
aminopyrrolidine of step 276a with (3R)-3-BOC-aminopyrrolidine (TCI America), the title 
compound was prepared. 

Step 277h. 3raifflOC-;mii noWn1iftine 

The benzyl group was removed from the product of step 277a by the procedure of 
step 276d above, to give the title product 

Step 277c. l^clopropyl-7-nuoro-9-memyl-8-0(R)-amino-l- 
PmoUdmvlV^XO-^-airinolirine-^caThnYvlic acid hvrirochlnriHe. 

Following die procedure of Example 253 step j, replacing the 3-(BOC- 
amino)pyrTolidine of that example with die 3(R)-(BOC-armno)-pyrrolidine from step 277b 
above, and carrying the reaction product froward according to the procedures of Example 
253 steps k and 1, a 452 mg sample of the tide product was obtained. MS: 346 (M-C1) + . 
IR (KBr): 3440, 1700, 1650, 1610 cm-1. *H NMR (d6-DMSO): 0.59 (m, 2H), 1.00 (m, 
2H), 2.15 (m, 1H), 2.31 (m, 2H), 2.63 (s, 3H), 3.76 (m, 2H), 4.00-4.07 (m, 3H), 8.40 
(br, 3H), 9.10 (d, 1H, J=ll Hz). Ci8H20FN3O3.HQ.H2O: C, 54.07; H, 5.80; N, 
10.51; Found: C, 54.19; H, 5.65; N, 10.37. 

Example 278 
(3R>-9-fluoro-3-memyl-10K4-me%l-l^ 

6-0xp-pYranor2 f 3 l 4-inquinolirine-S-caiboxvlic ari d hydrochloride- 
s' 37fa (S)-l-lm)m(V?-inethvl-3^.h,^ 

To a 9.59 g (62.67 mmol) sample of (S)-(+)-3-bromo-2-methyl-l-propanol 
(Aldrich Chemical Co.) in 40 mL of DMF was added 4.27 g (62.720 mmol) of imidazole, 
and the solution was cooled to 0°C. To this cooled solution was added 9.45 g (62.69 
mmol) of t-butyldimethylsilyl chloride, and the solution was stirred at room temperature for 
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16 hours. The reaction solution was poured into water, which was extracted with hexane. 
The organic layer was washed with water, satd. brine, dried over MgS04, and 
concentrated. The residue was distilled in a kugelrohr apparatus (0.2 mm Hg, 50°Q to 
yield 15.00 g of the tide product as a colorless liquid. 

5 

St6P 278fr (S>H0dP-2-methvl-3 ^butvldiinethvlsilvloxvWnpanft 

A 15.00 g sample of the product from the proceeding step was dissolved in 100 
mLof acetone, and 42.00 g (5 eq) of Nal was added. This mixture was heated at reflux 
under N2 for 9 hours. The mixture was cooled, filtered, and the filtrate was concentrated. 
1 0 The residue was dissolved in hexane, and the solution was again filtered and concentrated 
to yield 16.62 g of a colorless liquid. This material was distilled in a kugelrohr apparatus 
(0.2 mm Hg, 60°Q to give 16.479 g of die tide product as a colorless liquid MS: 315 
(M+H)+. 1H NMR (CDCI3) d: 0.07 (s, 6H), 0.90 (s, 9H, 0.95 (d, 3H, J=7 Hz), 1.65 
(m, 1H), 3.29 (m, 2H), 3.40 (m, 1H), 3.54 (m, 1H). 

15 

Step 27fa, H2J.5.6-tetrafluoro^nvrid^ 

A 25. 10 g sample (0. 148 mmol) of pentafluoropyridine (Aldrich Chemical Co.) 
and 23.0 mL (0. 165 mmol) of triethylamine were dissolved in 150 mL of HPLC grade 
methylene chloride. To this solution 17.3 mL (0.156 mmol) of N-methylpiperazine were 
20 added slowly dropwise at 0°C The solution was stirred for 16 hours at 0°C, then washed 
with water, dried over MgS04 and concentrated to give 36.95 g of the tide product as a 
colorless oil, which solidifed upon standing. MS: 250 (M+H) + . *H NMR (CDCI3) d: 
2.36 (s, 3H), 2/53 (m, 4H), 3.52 (m, 4H). 

25 Step 278d. (R)-2-methyl-3-(4K4-methylpipera2inyl)-3^,6- 
t^wpro^pyridi^YlV^pi^Mfli 

A 5.03 g (16.00 mmol) sample of (S>l-iodo-2-methyl-3-(t-butyldimethyl- 
silyloxy)propane, from step 278b above, was dissolved in 32 mL of ether and cooled to 
-78°C. To this solution was added 19.8 mL (33.66 mmol) of t-buthyllithium (1.7 M in 
30 pentane), and the temperature was maintained at -78°C while stirring for 40 min. The 
temperature was raised to 0°C, and stirring was continued for 30 min. This solution was 
designated the "lithium compound" and was utilized below. In a separate flask 3.99 g 
(16.01 mmol) of l-(2,3^,6-tetrafluon>^pyridyl)^methylpiperazine, from step 278c 
above, was dissolved in 50 mL of THF. To the latter solution at -78°C was added via 
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cannula the solution of the lithium compound. The reaction was stirred at -78°C for 5 min 
and at room temperature for 30 min. The reaction was quenched by addition of satd. 
NH4CI, and extracted with ether. The extract was washed with satd. brine, dried over 
MgS04, and concentrated. The residue was dissolved in 30 mL of THF, and 16.5 mL of 
5 tetrabudyammonium fluoride (1 N in THF) was added. The mixture was stirred for 16 
hours and concentrated. The residue was slurried with water and extracted with methylene 
chloride. The organic phase was washed wtih water, dried over MgS04, and 
concentrated. The residue was purified by flash chromatography on silica gel, eluting with 
100:5:0.5 methylene chloridennethanol:NH40H to give 4.037 g of the title product as a 
10 colorless viscous oil. MS: 304 (M+H)+ *H NMR (CDCI3) d: 0.95 (d, 3H, J=6.6 Hz), 
2.11 (m, 1H), 2.35 (s, 3H), 2.53 (m, 4H), 2.63 (m, 1H), 2.71 (m, 1H), 3.37-3.50 (m, 
6H). Anal calc for C14H20F3N3O: C, 55.44; H, 6.65; N, 13.72; Found: C, 55.10; H, 
6.24; N, 13.72. [a]D=+7.80° (26°, c=1.68, methylene chloride). 

15 Step 278e. (R)-2-methyl-3-(4-(4-methylpq)erazinyI> 
3.5.-difluofo-2-pvridinvl V 1 -prnpannj 

A 4.349 g (14.337 mmol) sample of 2-methyl-3-(4-(4-methy^)ipaazinyl)-3^,6- 
trifluoro-2-pyridinylH-propanol, from step 278d above, was dissolved in 20 mL of n- 
propanol, 3.50 mL (72.15 mmol) of hydrazine hydrate was added, and the reaction was 

20 heated at reflux undo- N2 for 17 hours. Another 1.5 mL of hydrazine hydrate was added, 
and tiie reflux was continued for 15 hours. The solution was concentrated on a rotary 
evaporator, and the residue was slurried in water, then extracted with methylene chloride. 
The solvent was washed with water, dried over MgS04, and concentrated to give 4.60 g of 
the title product as a viscous oil. This intermediate hydrazino compound was dissolved in 

25 300 mL of water, and a solution of 29.78 g of CuS04 in 400 mL of water was added by 
pipet over a 15 min period. The reaction was then heated at reflux under N2 for 50 min.. 
The reaction was cooled to ambient temperature and the soultion was made basic with 
NH4OH. The solution was extracted with methylene chloride, which was washed with 
water, dried over MgS04 and concentrated. The residue was purified by flash 

30 chromatography on silica gel, eluting with 100:5:0:5 methylene 

chloride:methanol:NH40H, to give 3.605 g title product MS: 286 (M+H)+. *HNMR 
(CDCI3) d: 0.96 (d, 3H, J=6.6 Hz), 2.14 (m, 1H), 2.35 (s, 3H), 2.52 (m, 4H), 2.80 (m, 
2H), 3.35-3.41 (m, 5H), 3.51 (m, 1H), 8.01 (d, 1H, J=3.3 Hz). Anal. calc. for 
C14H21F2N3O: C, 58.93; H, 7.42; N, 14.73; Found: C, 58.59; H, 7.22; N, 14.31. 
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Step 278f. 3(R)-7-fluoro-3-methyl-8-(4-mefliyH- 
DiperazinvlV2J^vdrD^H>imanor3^-blpvridine 

A 3.557 g (12.465 mmol) sample of 2-mc^hyl--3-(4-(4-methylpiperazinyl)-3^,- 
difluoro-2-pyridinyl>l -propane!, from step 278e above, was dissolved in 30 mL of 
5 dioxane and added to a dispersion of 1.12 g (37.33 mmol) of NaH (50% dispereion) in 
100 mL of dioxane. The mixture was heated at reflux for 19 hours, then concentrated to 
dryness. The residue was slurried with water, and extracted with ether. The extract was 
washed with satd. brine, dried over MgS04, and concentrated. The residue was purified 
by flash chromatography on silica gel, eluting with 100:5:0:5 methylene 
10 chloridennethanol:NH40H, to afford 2^99 g of the title product MS: 266 (M+H)+. l H 
NMR (CDQ3) d: 1.07 (d, 3H, J=6.6 Hz), Z21 (m, 1H), 2.38 (s, 3H), 2.49 (m, 1H), 
2.57 (m, 4H), 2.94 (m, 1H), 3.37 (m, 4H), 3.67 (dd, 1H, J=9.6, 10.3 Hz), 4.23 (m, 
1H), 7.90 (d, 1H, J=3.3 Hz). Anal calc. for C14H20FN3O: C, 63.38; H, 7.60; N, 
15.84; Found: C, 63.58; H, 7.60; N, 15.84. 

15 

Step 278g. 3(R)-9-fluoro-3-methyMO^ 

2H3H.6H-6-QXO-pynmorZ3.4^ acid, ethvl refer 

A 132.7 mg (0.500 mmol) sample of 3(R)-7-fluoro-3-methyl-8-(4-methyH- 
piperazinyl)-23-dihydro^H-pyiano[3.2-b]pyridine, from step 278f above, was dissolved 

20 in 5 mL of THF and cooled to -78°C. To this solution was added 0.22 mL of n-butyl 
lithium (0.55 mmol, 2.5 M in hexane), and the reaction was stirred at -78°C for 30 min. 
To the reaction vessel was added 0.120 mL (0.594 mmol) of diethoxy 
ethoxymethylenemalonate, and the reaction was stirred for 5 min at -78°C and at room 
temperature for 1 5 min. The solvent was removed, and the residue was dissolved in 

25 ethanol. To this was added 1.0 mL of piperidine and 0.2 mL of acetic acid, and the 
solution was heated at reflux for 16 hours. The solvents were removed, and the residue 
was dissolved in methylene chloride. This solution was washed with water, dried over 
MgS04, and concentrated. The residue was triturated with 50:50 ether: hexane, and the 
solid was isolated, and the filtrate purified by chromatography on silica gel, eluting with 

30 100:5:0:5 methylene chloride:methanol:NH40H, to afford a total of 88.9 mg of the title 
product MS: 390 (M+H)+. IR 3440, 1710, 1630 cnr*. *H NMR (CDCI3) d: 1.34 (d, 
3H, J=7 Hz), 1.42 (t, 3H, J=7 hz), 2.37 (s, 3H), 2.56 (m, 4H), 3.12 (m, 1H), 3.55 (m, 
4H), 4.02 (dd, 1H, J=l 1, 6 Hz), 4.28 (dd, 1H, J=l 1, 4 Hz), 4.41 (q, 2H, J=7 Hz), 8.03 
(s, 1H), 9.06 (d, 1H, J=9 Hz). Anal calc. for C20H24FN3O4: C, 61.69; H, 6.21; N, 
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10.79; Found: C, 61.42; H, 5.89; N, 10.65. [a]D-37.14° (25°Q c=0.28, methylene 
chloride). 

Step 278h. 3(R>9-fluoro-3-me%140^4-methyl-l-piperazinyl> 
5 2H.3H.6H-6-oxo-pvrannra ^ 4-i fl(niinohzine-5-carboxvlic aciri 

A 657 mg (1.687 mmol) sample of 3(R)-9-fluoro-3-methyl-10-(4-methyl-i- 
piperazmyl)-2H3H,6H-6-oxo-pyrano[23.4^ acid, ethyl ester, 

from step 278g above, was dissolved in 6 mL of THF and 142 mg of UOH»H20 and 3 
mL of water were added. The mixture was heated at 60°C under N2 for 80 min. The 

10 solvent was removed under reduced pressure, and the aqueous residue was diluted with 
additional water and extracted with methylene chloride. The aqueous solution was then 
neuralized to ph& with 10% HQ, and extracted with methylene chloride. The extract was 
washed with water, dried over MgS04 and concentrated to dryness. The residue was 
dissolved in methylene chloride, which was then filtered through a sintered glass funnel. 

15 The filtrate was concentrated to dryness, and the residue was triturated with 1 : 1 

ethenhexane to give 494.2 mg of the tide product as a yellow solid after drying. MS: 362 
(M+l)+. IR 3440, 1720, 1640, 1610 cm-i. 1h NMR (CDCI3) d: 137 (d, 3H, J=7 Hz), 
2.39 (s, 3H), 2.60 (m, 4H), 3.19 (m, 1H), 3.61 (m, 4H), 4.06 (dd, IH, J=6.3, 10.6 Hz), 
4.34 (dd, 1H, J=3.6, 10.6 Hz), 8.15 (s, 1H), 8.94 (d, 1H, J=8.8 Hz), 13.86 (br, 1H). 

20 Anal calc. for C18H20FN3O4 K>.5H20: C, 59.09; H, 5.65 ; N, 1 1.48; Found: C, 59.25; 
H, 5.59; N, 11.39. 

Step 278L 3(R)-9-fluoro-3-nMmyl-10K4-memyl-l-piperazinyI)-2H,3H,6H- 
6^xo-Pvranor2.3.4-H1quinolizin<v 5-carboxvlic acid hydrochloride 

25 A 200 mg sample of the free base from the previous step was dissolved in 15 mL 

of methylene chloride, and 0.75 mL of 1 M HC1 in ether was added. Additional ether was 
added to precipitate the product, which was collected by filtration. The solid was dissolved 
in water, and the solution was filtered through sintered glass. The filtrate was freeze-dried 
to give 213.1 mg of the title product as a yellow solid. MS: 362 (M-Q) + . IR 3440, 1700, 

30 1637, 1603 cm-i. >H NMR (DMSOd6) 3: L29 (d, 3H, j=7 Hz), 2.76 (s, 3H), 3.15- 
3.36 (m, 5H), 3.74 (m, 4H), 4.18 (dd, IH, J=5.7, 10.7 Hz), 4.38 (dd, 1H, J=3.7, 10.7 
Hz), 8.03 (s, IH), 9.02 (d, IH, J=8.8 Hz). Anal calc. for C18H20FN3O4 -HCMfeO: C, 
51.99; H, 5.57; N, 10.08; Found: C, 51.91; H, 5.33; N, 10.03. [a]D=-24.2° (24°C, 0.33, 
methanol). 
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Example 279 

3(S)-9-fluoro-3-methyl-l(>^ 
?H^H.6H-<H?x<^pyir^^ acid frvdrccMpridc 

5 Step 279a. ZffiVHt-bPfrldlTO^ 

A 24.39 g (265 mmol) sample of (RM-}-niethyl 3-hydroxy-2-methylpropionate 
(Aldrich Chemical Co.) and 15.46 g (227 mmol) of imidazole were dissolved in 120 mL of 
DMF. The solution was stirred at 0°C under N2 and 34.23 g (227 mmol) of t- 
butyldimethyl-silyl chloride was added in several portions. The reaction was stirred at 0°C 

10 for 1 hour and room temperature for 22 hours* then poured into water. The mixture was 
extracted with hexane, and the extract was washed with water, dried over MgSO^ and 
concentrated to give 52.5 1 g of the protected intermediate. The intermediate was dissolved 
in 1 00 mL of THF and added via cannula to a flask containing 475 mL of DIB AL in 200 
mL of THF at -78°C, then stirred for 15 min. The reaction was then warmed to 0° rapidly 

15 and stirred for 2 hours. The reaction was quenched by slowly pouring it into 1 L of satd. 
Na2S04. The mixture was filtered through a filter aid. The organic phase was separated 
and reserved. The aqueous phase was extracted with ether. The organic phases were 
combined, washed with satd. brine, dried over MgS04 and concentrated to give a yellow 
liquid. This material was distilled in a kugelrohr apparatus at 0.2 mmHg and 70°C to yield 

20 19.50 g of the title product [a]D=-8.12° (26°C, c=2.02, CH2C12). *H NMR (CDCI3) 9: 
0.07 (s, 6H), 0.84 (d, 3H, J=7 Hz), 0.90 (s, 9H), 1.94 (m, 1H), 2.81 (br, 1H), 3.54- 
3.62 (m, 3H), 3.74 (m, 1H). 

Step 279b. ZfRV^ft-hrtyldmc^^^ 

25 A 19.50 g (95.41 mmol) sample of 2(R)-Ht-butyldimethylsilyl)oxy-2-methyl-l- 

propanol, from step 279a above, was dissolved in 100 mL of methylene chloride and 26.6 
mL (191 mmol) of triethylamine was added. The solution was cooled to 0°C 1 1.0 mL 
(142 mmol) of methansulfonyl chloride was added, and the reaction was stirred for 1 hour. 
Stirring was discontinued, and the reaction was held at -20°C for 16 hours. The reaction 

30 was quenched with 5% NaHC03, then extracted with methylene chloride. The extract was 
washed with water, dried over MgS04 and concentrated. The residue was 
chromatographed of silica gel, eluting with melthylene chloride, and the solvent was 
removed to give 25.95 g of die mesylated intermediate. This intermediate was dissolved in 
100 mL of acetone, and 55 g of Nal was added. The mixture was heated at reflux for 10 

35 hours, then cooled, diluted with hexane, and filtered. The filtrate was concentrated, die 
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residue redissolved and refiltered, and again concentrated. The residue was distilled in a 
kugelrohr apparatus at 0.2 mmHg and 60°C to yield 18.22 g of the title product [a]D=- 
9.39°(25 0 C,c=2.46,CH2C12). MS: 332 (M+18)+, 315 (M+H)+. *H NMR (CDCI3) cfc 
0.07 (s, 6H), 0.60 (s, 9H), 0.96 (d, 3H, J=7 Hz), 1.64 (m, 1H), 3.29 (m, 2H), 3.40 (m, 
5 1H), 3.53 (rn, 1H). 

Step 279c. 3(S^9-fluoro-3-methyl-10K4-methyl-l-pipera2inyl)-2H3H,6H- 
6^x<?-pvranorZ3.4-inauinolizine-5-caThnx vlic acid hydrochloride. 

Following the procedure of Example 278d, substituting the 2(R>3-(t- 
10 butyldmeuiylsayl)oxy-l-iodo-2-methylDropane of step 279b above for the 2(S)-3-(t- 
butyldimethylsilyl)oxy- 1 -iodo-2-methylpropane of step 278d, and carrying the product 
forward according to Example 278 steps f-i, the tide product was prepared. MS 362 (M- 
a) + . IR (KBr): 3440, 1710, 1635, 1610 cm-1. *H NMR (DMSO-d6) d: 1.29 (d, 3H, 
J=7 Hz), 2.82 (s, 3H), 3.18 (m, 2H), 3.27 (m, 1H), 3.48 (m, 2H), 3.69 (m, 2H), 3.86 
15 (m, 2H), 4.19 (dd, 1H, J=6, 1 1 Hz), 4.49 (dd, 1H, J=4, 1 1 Hz), 8.03 (s, 1H), 9.03 (d, 
1H, J=9 Hz), 11.09 (br, 1H), 13.96 (br, 1H). Anal calc for 

Cl8H20FN3O4^Ha.l.5H2O: C, 50.89; H, 5.69; N, 9.89; Found: C, 50.50; H, 5.46; N, 
9.72. 

20 Example 280 

9-fluoro-10-(l-morpholinyl)-2H3H,6H-6-oxo-pyrano- 
r2.3.4-iilQnino1iwne-'>-carhoxvHc acid 

Step 280a, 3-ft-butvldimethvlsjlvlnxv V 1 -iodrmropane. 

25 A mixture of 44.28 g (175 mmol) sample of l-bromo-3-(t- 

butyl(iimethylsilyloxy)-propane (prepared according to Wilson and Zucker, /. Org. Chem, 
22:2571 (1988)) and 100 g of Nal in 200 mL of acetone was heated at reflux for 20 hours, 
filtered and concentrated. The residue was dissolved in hexane, re-filtered and 
concentrated. The residue was distilled in a kugelrohr apparatus (0.2-0.3 mm Hg, 60°Q to 

30 give 46.87 g of the tide product This material was distilled under reduced pressure, and 
the pure product coming over at 53-57°C and 03 mm Hg was collected. MS: 301 
(M+H)+. lH NMR (CDCI3) d: 0.70 (s, 6H), 0.90 (s, 9H), 1.99 (m, 2H), 3.28 (t, 2H, 
J=7 Hz), 3.66 (t, 2H, J=6 Hz). 
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Step 280b. 9-fluon>- 1 0-( 1 -morpholinyl)-2H,3H,6H-6-oxo- 
Dvranof2.3.4-inmiino1i7inR-5-carhnxvlin ariri 

Following the procedure of Example 27 8d, replacing the (2S)-3-(t-butyldimethyl- 
silyloxy)- l-iodo-2-methylpropane of mat step with the 3-(t-butyldimethylsiryloxy)-l-io(lo- 
5 propane from step 280a above, and carrying the product forward according to the 
procedures of Examples 278d-h, 20 mg of the title product was obtained. MS: 335 
(M+l)+. IR (KBr): 3440, 1705, 1630, 1610 cm-1. NMR (CDCI3) 3: 3.13 (t, 3H, 
J=5 J Hz), 3.58 (m, 4H), 3.85 (m, 4H), 4.42 (t, 2H, J=5.5 Hz), 8.08 (s, 1H), 8.94 (d, 
1H, J=8.8 Hz). Anal. Calc. for Ci6Hi5FN204«l/8H20: C, 57.10; H, 1437; N, 8.32; 
10 Found: C, 57.07; H, 14.32; N, 8.23. 

Example 281 

(3R> 10K3-ammo-li)yrrolidmyl)-9-fluoro-3-memyl- 
2H.3H,6H^XO-rmanorZ3.4-iilTOinolizine-5-carhoxvltc a rifl 

15 

St?P 281a. (2RV3-(4-t-butoxv-33.6-trifluoro-2-pvridinvlV2- methvl-l-p ro p a nol 

A 9.38 g (29.85 mmol) of (S)-l-iodcH2-memyl-3-(t-butyldimethylsilyloxy)- 
propane, from Step 278b above, was dissolved in 50 mL of ether and reacted with 36.9 
mL (1.7 M in pentane, 62.73 mmol) of t-butyl lithium at -78°C for 40 min and at 0°C for 30 

20 min. This solution was cooled to -78°C again and added to a stirred solution of 6.70 g 
(30.02 mmol) sample of 4-t-butoxy-23 ,5,6-tetrafluoropyridine, from Example 274a 
above, in 40 mL of ether at -78°C The reaction was stirred for 5 min, the dry ice bath was 
removed, and the reaction was stirred at room temperature for 64 hours. The reaction was 
quenched with satd.NH4Cl, and the mixture was extracted with ether. The extract was 

25 washed wtih satd. brine, dried over MgS04 and concentrated. The residue was dissoved 
in 20 mL of THF, and 30 mL of a IN solution of tetrabutylammonium fluoride was added 
The reaction was stirred for 5 hours and concentrated. The residue was dissolved in ether, 
which was washed with water, brine, dried over MgS04, and concentrated to dryness. 
The residue was flash chromatographed on silica gel, eluting with 1:3 acetone:hexane to 

30 give 5.21 g of the title product as a colorless liquid after removal of the solvent MS: 278 
(M+H)+. lH NMR (CDCI3) d: 0.93 (d, 3H, J=7 Hz), 1.44 (s, 9H), 1.83 (t, 1H, J=7 
Hz), 2.15 (m, 1H), 2.67 (m, 1H), 2.8 (m, 1H, 3.50 (m, 2H). AnaL Calc. for 
Cl3Hl8F3N02»l/4H20: C, 55.41; H, 6.62; N, 4.97; Found: C, 55.17; H, 6.30; N, 
4.61. 

35 
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Si£&2am f2RV3-f4-t-bqtOXV-3J^aoTO-2-DvridinvIV2-in e thv1-1- F mp a T.n1 

Following the procedure of Example 274b, replacing the reactant from step 278a 
with (2S)-3K4-t-butoxy-3 > 5 > 6-trifluoro-2-pyridinyl)-2-nriethyl-l-propanol, from step 281a 
above, 3.44 g of the title product was prepared MS: 260 (M+H) + . *H NMR (CDCI3) 9: 
5 00.93 (d, 3H, J=7 Hz), 1.42 (m, 9H), 2.16 (m, 1H), 2.86 (m, 2H), 2.96 (t, 1H, J=7 
Hz), 3.40 (m, 1H), 3.53 (m, 1H), 8.21 (m, 1H). Anal. Calc. for C13H19F2NO2: C, 
60.22; H 7.39; N, 5.40; Found: C, 60.15; H, 7.46; N, 5.22. 

Step 281c. 3CR)-7-fluoro-3-methyl-8-(t-butyloxy)-2, 
10 3-dihvdro-4H-ovranor3.2-hTpvrTrtinft 

A 3.29 g (12.69 mmol) sample of (m>3^4^-butoxy-3>d^uoio-2-pyridinyl)- 
2-methyl-l-propanol, from step 281b above, was dissolved in 100 mL of dioxane and 
added to a dispersion of 0.570 g (19.00 mmol) of NaH (80% dispersion) in 100 mL of 
dioxane. The mixture was heated at reflux for 4 hours, then concentrated to dryness. The 

15 residue was slurried with water, and extracted with ether. The extract was washed with 
satd. brine, dried over MgS04, and concentrated. The residue was purified by flash 
chromatography on silica gel, eluting with 1 :2 ethyl aceteterhexane, to afford 2.722 g of the 
title product MS: 240 (M+H)+. lH NMR (CDCI3) d: 1.08 (d, 3H, J=6.5 Hz), 1.40 (d, 
9H, J=lHz), 2.22 (m, 1H), 2.55 (m, 1H), 2.99 (m, 1H), 3.69 (dd, 1H, J=9, 10 Hz), 

20 4.21 (m, 1H), 8.01 (d, 1H, J=I Hz). Anal calc. for C13H18FNO2: C, 66.25; H, 7.58; 
N, 5.85; Found: C, 66.35; H, 7.49; N, 6.04. 

Step 28 Id. 3(R)-9-fluoro- 10-hydroxy-3-methyl-2H,3H,6H- 
6K)XO-PVCTor2.3.4-inouinolizine.5-carhoxvlic acirl ethvl ftster 

25 A 400 mg (1.67 1 mmol) sample of 3(R>7-fluoro-3-methyl-8-(t-butyloxy)-23- 

dihydro-4H-pyrano[3.2-b]pyridine, from step 281c above, was dissolved in 5 mL of THF 
and cooled to -78°C To this solution was added a solution of 0.80 mL of n-butyl lithium 
(2.0 mmol, 2.5 M in hexane) and 0.28 mL of LDA (2.00 mmol) (prepared at -78°C and 
wanned to 0°C for 15 min), and the reaction was stirred at -78°C for 30 min. To the 

30 reaction vessel was added 0.400 mL of diethoxy ethoxymethylenemalonate, and the 
reaction was stirred for 5 min at -78°C and at room temperature for 15 min. 1.7 mL of 
NNTMS2 (IN in THF) was added, the reaction was warmed to room temperature, then 
quenched with satd. NH4C1. The mixture was extracted with ether, which was washed, 
dried over MgS04 and concentrated. The solvent was removed, and the residue was 

35 dissolved in 10 mL of ethanol. To this was added 0.5 mL of DBU and thereaction was 
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refluxed for 2 hours, then concentrated to dryness. The residue was dissolved in 
methylene chloride, which was then washed with 10% citric acid, water, dried ova: 
MgS04, and concentrated. The residue was purified by chromatography on silica gel, 
eluting with 100: 10 methylene chloridermethanoL To the residue of the desired fraction 
5 was added 3 mL of trifluoroacetic acid, and the mixture was concentrated immediately. 
The residue was washed with ether to leave 307.4 mg of the title product as a yellow solid. 
MS: 308 (M+H) + . *H NMR (DMSOd6) d: 1.25 (d, 3H, J=7 Hz), L27 (t, 3H, J=7 hz), 
3.19 (m, 1H), 4.10 (dd, 1H, J=5, 10 Hz), 4.22 (q, 2H, J=7 Hz), 433 (dd, 1H, J=4, 10 
Hz), 9.00 (d, 1H, J=8 Hz). 

10 

Step 281e. 3(R^10^Woro-9-fluoro-3-methyl-2H3H,6H- 
6K>xo-Dvranor2.3.4-ii1auinoli7nne>5-<arhoxvlic acid, ethvl ester 

A 276.1 mg (0.899 mmol) sample of 3(R)-9-fluoro-10-hydroxy-3- 
2H3H,6H-6K>xo-pyrano[2.3.44jlqum^^ acid, ethyl ester, from step 

15 28 Id above, was dissolved in 5 mL of methylene chloride, and 0.71 mL (9.17 mmol) of 
DMF and 0.85 mLofPOCl3 (9.12 mmol) were added. The reaction was stirred for 15 
hours and quenched with water and ice. The mixture was extracted with methylene 
chloride, and the extract was washed with water, dried over MgS04 and concentrated. The 
residue was purified by flash chromatography on silica gel, eluting with 10: 1 methylene 

20 chloride:methanol to afford 180.6 mg of the title product as a yellow solid after removal of 
the solvent MS: 326, 328 (M+H) + . l H NMR (CDCI3) d: 1.40 (d, 3H, J=5 hz), 1.43 (t, 
3H, 7 Hz), 3.22 (m, 1H), 4.21 (dd, 1H, J=6, 10 Hz), 4.45 (m, 3H), 8.25 (s, 1H), 9.09 
(d, 1H, J=6 Hz). 

25 Step 281f. 3(RH0K3-(N-BOC)ammo-l-^^ 

2H3H.6H-6^xo>Dvranor2.3.4-iilQuino1izine-5-carboxvhc acid, ethvl ester 

A 130.9 mg (0.402 mmol) sample of 3(R)-10-chloro-9-fluoro-3-methyl- 
2H^H,6H-6-oxo-pyrano[2.3.4-ij]quinolizine-5-carboxylic acid, ethyl ester, from step 
28 le above, was dissolved in 5 mL of acetonitrile. To this solution was added 0.24 mL of 

30 DBU and 120 mg (0.644 mmol) of 3-(N-BOQaminopyrrolidine (TCI America, Inc.), and 
the reaction was heated at reflux for 8 hours. The solvent was removed, and the residue 
was dissolved in methylene chloride which was washed with water. The solvent was 
removed and the residue was purified by flash chromatography on silica gel, eluting with 
100:10:0.5 methylene chloride:methanol:NH40H to afford 187.6 mg of die title product as 

35 a yellow solid 
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Step 28 lg. 3(R>10K3-(N-BCM^amino-l-pynoKdinyl>9-flu(m^ 
3-memvl-2H.3H.6H^xo-nvrannr2T4-iprpi^ 

A 187.6 mg (0.394 mmol) sample of 3(R>10-(3^-BOQamino-li)yirolidinyl> 
5 9-fluoro-3-me*yl-2H3H,6H-6^>x^^ acid, ethyl 

ester, from step 28 If above, was dissolved in 4 mL of THF and 70 mg of LiOH»H20 in 2 
mL of water was added. The mixture was stirred under N2 for 8 hours at 60°C. The pH 
was adjusted to 6.5 with IN HQ, and the mixture was extracted wtih methylene chloride. 
The extract was washed with water, dried over MgS04 and concentrated. The residue was 

10 purified by flash chromatography on silica gel, during with 100:10: 1 methylene 

chloridermethanol.aceuc acid to afford 144 mg of the title product as a yellow solid. MS: 
448 (M+H)+. IR (KBr): 3440, 1710, 1640, 1610 cm"!. *H NMR (CDCI3) d: 1.32 (d, 
3H, J=7 Hz), 1.47 (s, 9H), 2.00 (m, 1H), 2.18 (m, 1H), 3.11 (m, 1H), 3.85 (m, 1H), 
3/987 (m, 2H), 4.KW.16 (m, 2H), 4.26 (m, 1H), 4.32 (m, 1H), 5.06 (m, 1H), 7.92 (s, 

15 1H), 8.80 (d, 1H, j=10 Hz). Anal calc. for C22Hi6FN306»H20: C, 56.77; H, 6.06; N, 
9.03; Found: C, 56.70; H, 5.80; N, 8.81. 

Step 281h. 3(R)-10-(3-ammo-l-pyrrofidmyI)-9-fluoro-3-memyl-2H,3H,6H- 
6^XQ-PVnwor23.4-ii1ouinolizine-5--carhnvvlic acid hydrochloride 

20 A 1 15.7 mg (0.259 mmol) sample of 3(R)-10-(3-(N-BOC)ammcHl-pyrroUdinyl)- 

9-fluoro-3-memyl-2H,3H,6H-6-oxo-pyrano[2.3.4-ij]quinolizine-5-carix)x acid, from 
step 28 lg above, was dissolved in 3 mL of 4N HQ in dioxane, and the reaction was 
stirred for 1.5 hours at room temperature. The solution was concentrated to dryness, and 
the residue was dried in a vacuum. The residue was dissolved in water, filtered though 

25 sintered glass, and freeze-dried to give 97.3 mg of the title product as a yellow solid. MS: 
348 (M-C1)+. IR (KBr): 3440, 1690, 1640, 1600 cm"l. *H NMR (DMSOd6) * 1-27 
(d, 3H, J=7 Hz)), 2.10 (m, 1H), 2.22 (m, 1H), 3.20 (m, 1H), 3.88 (m, 1H), 3.99 (m, 
2H), 4.KM.16 (m, 3H), 4.27 (m, 1H), 7.82 (s, 1H), 8.95 (d, 1H, J=10 Hz). Anal calc. 
for C17H18FN304-0.5H2O2HC1: C, 47.57; H, 4.93; N, 9.79; Found: C, 47.72; H, 

30 4.81; N, 9.58. 
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Step 281i. 3(R>- 1 0-(3-amino- 1 -pym>hdinyl)-9-fluoro-3-rnethyl-2H,3H,6H- 
6^XQ-imanor2.3.4-inQvanolizine-5-carhoxv1ir arid 

A 50 mg sample of the hydrochloride salt from step 281h was dissolved in 5 mL 
of water, and satd. NaHC03 was adde until the solution was pH 7. The solid (27.8 mg) 
5 was collected by filtration, and the filtrate was extracted with 10% methanol in methylene 
chloride and methylene chloride. The extract was washed, dried and concentrated to afford 
a second crop of product MS: 348 (M+H)+. IR (KBr): 3440, 1650, 1640, 1600 cm' 1 . 
lH NMR (DMSO-d6) 5: 125 (d, 3H, J=7 Hz), 1.68 (m, 1H), 1.95 (m, 1H), 3.16 (m, 
1H), 3.55 (m, 2H), 3.94-4.05 (m, 4H), 4.25 (m, 1H), 7.74 (s, 1H), 8.89 (d, 1H, J=ll 
10 Hz). Anal calc. for CnHi8FN304»1.5H20: C 5434; H, 5.57; N, 11.23; Found: C, 
54.78; H, 5.31; N, 11.05. 

Example. 2X? 

3(R)- 10-(3-aminomethyI- l-pyrrolidmyl>9-fluoro-3-memyl-2H3H,6H- 
!5 6-oxo- P yranor2.3.4-iilQuinotizine-5-c a Thnx vhc acid hvrfmchlorifte 

Following the procedure of Example 281f, replacing the the 3-(BOC- 
amino)pyrrolidine of that step with 3-(BOC-amino)methylpyrrolidine (prepared according 
to EP Published application 0106489), and carrying the product forward according to steps 

20 28 lg and h, 1 1 8 mg of the title compound was prepared. MS: 362 (M-C1) + . IR (KBr): 
3440, 1640, 1600 cm"!. *H NMR (DMSO-d6) & 1.25 (d, 3H, J=7 Hz), 1.72 (m, 1H), 
2.10 (m, 1H), 2.53 (m, 1H), 2.94 (m, 2H), 3.16 (m, 1H), 3.76 (m, 1H), 3.96 (m, 2H), 
4.05 (m, 2H), 4.25 (m, 1H), 7.77 (s, 1H), 8.12 (br, 4H), 8.90 (d, 1H, J=10 Hz), 13.92 
(br, 1H). Anal calc. for Ci8H26FN304«2HCl: C, 49.78; H, 5.1 1; N, 9.68; Found: C, 

25 49.90; H, 5.04; N, 9.74. 

Example 283 

3(R)-10^(2S,4S)-4-ammo-2-methyl-l-pynt)Udinyl)-9-fluoro- 
3-methvl-2H.3H,6H-6-Pxo-pvranor2.3.4^ 

30 

Following the procedure of Example 281f, replacing the the 3-(BOC- 
amino)pyrrolidine of that step with (2S,4S)-4-B(X:-amino-2-methylpyrrolidine (from 
Example 171, step 5), and carrying the product forward according to steps 281g and h, 57 
mg of the title compound was prepared. MS: 362 (M-Q) + . IR (KBr): 3440, 1700, 1635, 
35 1610 cm-1. lH NMR (DMSO-d6) d: 1.20 (d, 3H, J=6 Hz), 1.28 (d, 3H, J=7 Hz), 1.92 
(m, 1H), 2.37 (m, 1H), 3.22 (m, 1H), 3.77 (m, 1H), 3.91 (m, 1H), 4.09 (m, 1H), 4.34 
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(m, 2H), 4.82 (m, 1H), 7.88 (s, 1H), 8.28 (br, 4H), 9.00 (d, 1H, J=10 Hz), 13.94 (br, 
1H). Anal calc. for Ci8H26FN304»2HCl: C, 49.78; H, 5.11; N, 9.68; Found: C, 49.78; 

H, 5.04; N, 9.73. 

Example 284 
3(R)-9-fluoro-10-(3-hydroxy-l-py^ 

frQxp-pYrfflor23.4-ii1qmnn|i7iTiff-5^b^7i;ylic^d 

Following the procedure of Example 281f, replacing die the 3-(BOC- 
amino)pyrrolidine of that step with (3-hydroxypyirolidine (Aldrich Chemical Co.), and 
carrying the product forward according to step 28 lg, 69 mg of the title compound was 
prepared. MS: 349 (M+H)+. l H NMR (DMSO-d6) d: 1.24, 1.26 (two d, 3H, J=6 Hz), 

I. 80 (m, 2H), 3.16 (m, 1H), 3.69 (m, 1H), 3.92 (m, 1H), 4.06 (m, 3H), 4^6 (dd, 1H, 
J=10, 4 Hz), 4.36 (m, 1H), 5.09 (d, 1H, J=3 Hz), 7.76 (s, 1H), 8.90 (d, 1H, J=10 Hz), 
13.94 (br, 1H). Anal calc. for C17H17FN2O5: C, 58.62; H, 4.92; N, 8.04; Found: C, 
58.23; H, 4.91; N, 7.81. 

Example 285. 

9-fluoro-l(K4-n^yl-l-piperazinyl)-2H3H,6H-6-oxo- 
Dvranor2.3.4-ii1ouinolizine-5-carboxvlic acid hvdrochlnride 

Step 285a. 9-fluoro- 10-(4-inethyl- l-piperazinyl)-2H3H,6H- 
6^xo-pvranor2.3.4-ii1ouinolizine-5-carboxvlicacid 

Following the procedure of Example 28 If, replacing the the 3-(BOC- 
amino)pyrrolidine of that step with N-methylpiperazine (Aldrich Chemical Co.), and 
carrying the product forward according to step 281f and Example 278 step h, 69 mg of the 
tide compound was prepared. MS: 348 (M+H) + . J H NMR (CDCI3) 9: 2.39 (s,3H), 
2.57 (m, 4H), 3.12 (t, 2H, J=6 Hz), 3.60 (m, 4H), 4.40 (t, 2H, J=6 Hz), 8.10 (s, 1H), 
8.94 (d, 1H, J=9 Hz), 13.87 (s, 1H). Anal calc. for CnHi8FN3O4»0.5H2O; C, 57.30; 
H, 5.37; N, 1 1.79; Found: C, 57.71; H, 5.23; N, 1 1.41. 

Step 285b. 9~fluoro-10-(4-memyl-li>iperazinyl)-2H3H,6H-6- 
oxo-pvranor2.3.4-inQuinoliziiie-5-carhoxvlic acid hydrochloride 

Following the procedure of Example 278i, replacing the compound of step 278h 
with the 9-fluoro- 1 0-(4-methyl- 1 -piperazinyl)-2H,3H,6H-6-oxo-pyrano[2.3.4- 
ij]quinolizine-5-carboxylic acid, from step 285a above, the tide compound was prepared. 
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Example 280-?96 

Following the procedures of Steps 253j, 253k and 2531 Qf required), above, 
replacing the 3-BOC-aminopyrrolidine of Step 253j with die reagent shown, the 
compounds of Examples 286-296 are prepared as shown in Table 1 1, below. 

Table 11 



O 

F V^N J V CO ° H 

CH3 A 



(continued . . . ) 



E*.No. Rsagsot R 2 _ 



286 13-dimcthyIpiperazine H3C— 



287 3-(N-BCK:-N-methyl)aminopiperidine 



288 2-(N-B(X!-aminomethyl)morpholine 



289 3(S)-(N-BOC-N-me%lamino)-pyrrolidine 



290 3K(N-B(X:-N-n^thylamino)methyl>pyrrolidine 



Q- 



H 3 C-NH 



H 2 N— f 

p- 

H 3 C-N 
H 3 C-N— f 
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291 3-((N-BCK:-N^thylaiTiino)mefliyl)-pynolidiiie 



JO- 

H3C — CH2— PJ— ' 



292 2-BOC-octahydropyrrolo[3,4<:]pynole H \^l3 N "~ 

293 5-BOC-octahydropyrrolo[3,4-c]pyridine (^X^ u ^ 



294 cw-3-BCX:-amino-4-methylpyrroIidine CH 3Vy^ N _ 

NH2 

295 mws-3-BCK:-ainino^methylpyrrolidine CH3 *w/^ N _ 

NH 2 

296 7-amino5-azaspiro[2.4]heptane /Vx\, 

H 2 N 



Example 297 

8- (2S,4S-4~amino-2-methylpyiTolidinylH 
9-ffluoro)methvl^Qxc>^H^iiinQlizine^arboxvlic acid hydrochloride 

Following the procedure of Example 253c, reacting the product of Step 253b with 
IDA at -78°C, then adding formaldehyde and stirring until the reaction is complete, 
followed by reaction of the newly formed intermediate with diethylaminosulfur trifluoride 
(DAST) in methylene chloride to form the intermediate product 4-t-butoxy-2,3,6-trifluoro- 
5-(fluoro)-methylpyridine, and carrying this product through the remaining steps as in 
Example 253d-l, the tide compound is prepared. 

Example 298 

8-(3-Dimethylaminopynolidinyl)- 1 -cyclopropyl-7-fluoro- 

9- methvI-^xo-4H-ouinol i2ine-3-carboxvlic acid, acetic acid salt 

A 81 mg sample of 8-chloro- 1 -cyclopropyl»7-fluoro-9^methy l-4-oxo-4H- 
quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was dissolved in 2.5 
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mL of dry pyridine under a nitrogen atmosphere. To this solution was added a solution of 
1 14 g of 3-(dimethylamino)pyrrolidine in 2.5 mL of pyridine, and the reaction mixture 
was heated at 60°C for 39 hours. The pyridine was removed under vacuum, and the 
residue was stirred with IN NaOH in THF/water for at 60°C for 6 hours. The solution 
5 was made acidic with acetic acid, and the product was extracted with chloroform. After 
drying over MgSQ4, the solvent was removed, and die residue was purified by 
chromatography on silica gel, eluting with 100:40:20:8 chloroform: methanol: acetic 
acid:water to give the title product mp 165-170°C (dec.). MS 374 (M+H) + ; l H NMR 
(D6-DMSO) 3: 0.53 (m, 2H), 0.82-1.08 (m, 2H), 1.75 (s, 3H), 2^2 (s, 6H), 2.08-2.33 
10 (m, 2H), 2.74 (m, 2H), 3.44-3.94 (m, 5H), 8.01 (br s, 1H), 8.90 (hr s, 1H). 

Exampl$299 

(3R)-8-(3-I)imethylaminop j^lidin >d> 1 -cyclopropyl-7-fiuoro- 
9-m<^vl^xp-4H-qvM acid hydrochloride 

15 

Following die procedure of Example 298, replacing the 3-(dimethy lamino)- 
pyrrolidine with (3R)-3^dimethylamino)pyrrolidine, the title compound was prepared, mp 
146-148°C MS 374 (M+H)+; *H NMR (D6-DMSO) B: 0.64 (m, 2H), 1.02 (m, 2H), 
2.23-2.43 (m, 3H), 2.66 (s, 3H), 2.83 (s, 6H), 3.78-4.17 (m, 5H), 7.95 (s, 1H), 9.12 
20 (d, 1H, J=ll Hz), 11.14 (br s, 1H), 13.83 (br s, 1H). 

Example 300 

(3R,1 S)-8-(3-(l-Aminoethyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluoro- 
9-methvl-4-oxo-4H-Quinolizine-3-carboxvlic acid hydrochloride 

25 

A sample of 8-chloro- 1 ^yclopropyl-7-fluorcH9-m^yl-4-oxo-4H-quinolizine-3- 
carboxylic acid ethyl ester, from Example 253i above, was dissolved in anhydrous 
acetonitrile, reacted with (3R,lS)-3-(l-(t-butoxycartxm^ (prepared 
as described by Schroeder et aL 9 /. Heterocyclic Chem. 9 22: 1481-1498 (1992)), and 
30 carried forward as described in Example 253k-l to give the tide product mp 250-255°C 
(dec.). MS 374 (M+H)+; *H NMR (D6-DMSO) 9: 0.59 (m, 2H), 1.00 (m, 2H), 1.29 (d, 
3H, J=6 Hz), 1.77 (m, 1H), 2.13 (m, 1H), 2.29 (m, 1H), 2.41 (m, 1H), 2.64 (s, 3H), 
3.57 (s, 1H), 3.76 (m, 3H), 3.94 (m, 1H), 7.91 (s, 1H), 8.17 (brs, 3H), 9.07 (d, 1H, 
J=ll Hz), 13.83 (brs, 1H). 
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Example 3Q1[ 

(3SJR)-8K3-(l-Aminoediyl)pyrrolidinyl)-l-cyclopropyl-7-flu<m>- 
9-mf^v1■^T ( vilH-« 1 lrin^H 7 in P! -^^I^faoTv^ic acid hydrochloride 

5 A 0.44 g sample of 8KWoro-l-cyclopropyl-7-ftaoro-9-methyl-4-oxo-4H- 

quinoIizine-3-carboxylic acid ethyl ester, from Example 253i above, and 1.51 g of 
NaHC03 were dissolved in 40 mL of anhydrous acetonitrile, reacted with (3S,lR)-3-(l-(t- 
butoxycarbonylamino)ethyl)pyiTolidine (1.06 g, prepared as described by Schroeder et al., 
J. Heterocyclic Chem., 22: 1481-1498 (1992)), and carried forward as described in 

10 Example 253k-l to give the title product, mp 235-240°C (dec). MS 374 (M+H)+; 

NMR (D6-DMSO) d: 0.59 (m, 2H), 1.00 (m, 2H), 1.29 (d, 3H, J=6 Hz), 1.76 (m, 1H), 
2.13 (m, 1H), 2.28 (m, 1H), 2.41 (m, 1H), 2.63 (s, 3H), 3.30 (m, 1H), 3.74 (m, 3H), 
3.94 (m, 1H), 7.90 (s, 1H), 8.16 (br s, 3H), 9.07 (d, 1H, J=ll Hz). 



IS Example 302 

(3R, 1 R)-8-(3-( 1 -Aminoemyl)pyrrolidinyl>- l-cyclopropyl-7-fluoro- 
Q^mftthv1-4.nxnwlH-niiinnlirini»-^carfaoxvlic acid hydrochloride 

A 0.35 g sample of 8-chloro-lH7clopropyl-7-fluoro-9-tnethyl-4-oxo-4H- 
20 qirinolirine-3-carboxylic acid ethyl ester, from Example 253i above, and 0.73 g of sodium 
bicarbonate were dissolved in 24 mL of anhydrous acetonitrile, reacted with (3R,lR)-3-(l- 
(t-butoxycarbonylamino)emyl)-pyrrolidine (0.51 g, prepared as described by Schroeder et 
al., J. Heterocyclic Chem., 22: 1481-1498 (1992)), and carried forward as described in 
Example 253k-l to give the title product mp 220-222°C MS 374 (M+H) + ; *H NMR 
25 (D6-DMSO) d: 0.61 (m, 2H), 0.94 (m, 1H), 1.07 (m, 1H), 1.28 (d, 3H, J=6 Hz), 1.82 
(m, 1H), 2.27 (m, 2H), 2.46 (m, 1H), 2.62 (s, 3H), 3.57 (s, 1H), 3.92 (m, 1H), 7.90 (s, 
1H), 8.17 (br s, 3H), 9.07 (d, 1H, J=ll Hz), 13.84 (brs, 1H). 

Example 303 

30 l-cyclopropyl-8-((RS)-3-fluoropyrrolidine)-7-fluoro- 

9-methvl-4-oxo-4H-quinolizine-3 - carboxvlic acid 

Step 303a, N-CBZ-rR.SV3-hvdrnxvpvrrolidin»> 

(RS)-3-hydroxypyrrolidine (1.0 g, 0.01 1 mmol) was dissolved in ethyl acetate 
35 (50 mL) and to this solution at room temperature was added N- 

(benzyloxycarbonyl)succinimide (2.86 g, 0.01 1 mmol). The mixture was stirred overnight 
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then partitioned between dilute aqueous HQ and ethyl acetate. The aqueous phase was 
extracted with ethyl acetate (2x). The organics were combined, dried (MgS04) and 
concentrated in vacuo. The crude product was purified by flash chromatography on silica 
gel (ethyl acetate-hexane) to give the desired compound as a clear oil, 2. 1 g, 83%. MS 
(DO/NH3) m/z: 222 (M+H)+, 239 (M+NH4)+ l H NMR (CDCI3) d: 1.85-2.10 (m, 
2H), 3.37-3.65 (m, 4H), 4.44-4.55 (m, 1H), 5.15 (s,2H), 7.28-7.45 (m, 5H). 

Stq? 3Q3b, N-CBZ-fR.SV^fluoro P vrro1idin R 

The compound from step 303a above (32.0 lgm, 9.10mmole) was dissolved in 
anhydrous CH2CI2 (40 mL) and cooled under nitrogen to -78°G To the cold solution was 
added in one portion via syringe diethylaminosulfur trifluoride (DAST) (132 mL» 10.0 
mmol), and the resulting solution was stirred overnight at room temperature. The product 
was isolated by concentrating the reaction mixture in vacuo with flash chromatography of 
the residue on silica gel(ethyl acetate-hexane) to give a clear oil, 1.53gm, 75%. MS 
(DCI/NH3) m/z: 224 (M+H)+, 241 (M+NH4) + ! H NMR (CDCI3) d: 1.83-2.15 (m,lH), 
2.16-2.35 (m, 1H), 3.43-3.90 ( m, 4H), 5.21-5.24 (m, 2SH) 5.28-5.36, (m, 0.5H), 
7.28-7.5 (m,5H). 

StSP 3Q3c, fll.Sl3-fluoropvrrolidin e hydrochloride. 

The compound from step 303b above (1.53 g, 6.85 mmol) was dissolved in 
methanol (50 mL) to which was added 5% Pd/BaS04 (0.5g). The mixture was vacuum 
degassed (3x) then exposed to a low pressure atmosphere of hydrogen (balloon) at room 
temperature for 4 hours. The reaction was terminated by vacuum filtration to remove 
catalyst The filtrate was cooled in an ice bath, thai HQ gas was bubbled into the cold 
solution for one minute. The resulting solution was concentrated in vacuo, and the residue 
was triturated with ethyl acetate-ether. The solid was collected by vacuum filtration to give 
0.659 g, 76%, of the hydrochloride as an off white solid. *HNMR (CD3OD) d: 2. 1-2.46 
(m, 2H), 3.33-3.65 (m, 4H), 5.43 (db.t, 1H, J F ,H=51Hz). 

Step 303d. l^ciopropyl-S^^SVS-fluoropyrroUdineH-fluoro- 
9-methvl-4-oxo-4H-Qm^ acid 

The N-boc-3-aminopyrrolidine of Example 253j above was replaced by the 
(R»S)-3-fluoro pyrrolidine hydrochloride of step 303c above (0.66 g, 5.24 mmol), and the 
reaction product was carried forward as previously described to give 0.326 g (65%) of the 
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title compound as a bright yellow solid, mp 227.5-230°C (dec.). MS (DCI/NH3) m/z: 349 
(M+H)+. lH NMR( CDCI3) d: 0J8-O.78 (cm, 2H), 0.85-0.98, (cm,lH) 1.04-1.16 (cm, 
1H), 2.03-153 (cm, 3H), 2.67 (s,3H), 3.60-3.86 (cm, 2H), 4.05-4.26 (cm, 2H), 5.43 
(db.t, 1H, Jf,H=52Hz), 7.26 (s,lH), 8.26 (s, 1H), 8.26 (s,lH), 9.08 (d, 1H, 
J=10.5Hz), 13.8 (br.s., 1H). Calc. for C18H18N2O3F2 : %C, 62.05; H, 5.22; N, 8.04. 
Found: %C, 62.06; H, 5.22; N, 7.86. 

Example 304 

8-(4-(l-piperidyl)-l-piperidyl>-lH7clopropyl-7-fluoro- 
9-memvl-4-oxo-4H-qllinnliTil W >.^ < a^boxv^c acid 

A 70 mg sample of 8 -chloro- 1 -cyclopropyI-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was dissolved in 2 mL 
of anhydrous acetonitrile, reacted with 4-( 1 -piperidyl)piperidine (70 mg, 0.4 mmol, 
Aldrich Chem. Co.), and canied forward as described in Example 253j-k to give the title 
product MS 428 (M+H)+; *H NMR (CDCI3) d: 0.69 (m, 2H), 1.02 (m, 2H), 1.18 (m, 
4H), 2.27 (n, 1H), 2.78 (s, 3H), 2.72 (m, 1H), 3.35 (m, 3H), 3.55 (m, 1H), 3.75 (m, 
1H), 8.36 (s, 1H), 9.20 (d, 1H). AnaL Calcd for C24H30N3O3F.I.5 H2O: C, 63.42; H, 
7.32; N, 9.24; Found: C, 62.99; H, 7.04; N, 8.78. 

Example 305 

8-(4-( 1-piperidyl)- 1 -piperidyl)- 1 -cyclopropyl-7-fluoro- 
9-methvl-4-oxo-4H-quinoli7inf»-^ar boxvlic acid trifluoroacetic acid salt 

A 100 mg sample of 8-chloro-l-cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxyUc acid ethyl ester, from Example 253i above, was dissolved in 3 mL 
of anhydrous acetonitrile, reacted with 4-(4-piperidyl)-piperidine (0.24 g, 0.93 mmol, 
obtained from Aldrich Chem. Co.), carried forward as described in Example 253j-k and 
converted to the TFA salt by the procedure of Example 162 to give the tide product MS 
428 (M+H)+; lH NMR (CDCI3) d: 0.69 (m, 2H), 1.03 (m, 2H), 1.70 (m, 2H), 1.87 (m, 
2H), 1.98 (m, 2H), 2.14 (m, 2H), 2.27 (m, 1H), 2.77 (s, 3H), 2.91 (m, 2H), 3.33 (m, 
2H), 3.54 (m, 4H), 8.37 (s, 1H), 9.21 (d, 1H). Anal. Calcd for C24H30N3O5F4.I.5 
H2O: C, 54.93; H, 6.03; N, 7.39; Found: C, 54.97; H, 5.39; N, 7.24. 
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Example 306 

8-(4-(2-pyridyl)- li>iperazinyl)-l-cyclopropyl- 
7-flyOTQ-9-m<^yH^o^^ 

A 60 mg sample of 8^hloro- l^clopropyI-7-fluor(>-9-methyl-4K)xcHtH- 
quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was dissolved in 2 mL 
of anhydrous acetonitrile, reacted with 4-(2-pyridyl)pipexazine (63 J mg, 039 mmol, 
Aldrich Ghent Co.), and carried forward as described in Example 253j-k to give the tide 
product MS 423 (M+H)+; *H NMR (CDCI3) d: 0.71 (m, 2H), 1.05 (m, 2H), 2.30 (m, 
1H), 2.86 (s, 3H), 3.59 (m, 4H), 3.78 (m, 4H), 6.76 (m, 2H), 7.57 (m, 1H), 8.25 (m, 
1H), 8.40 (s, 1H), 8.25 (d, 1H), 13,83 (bs, 1H). AnaL Calcd for C23H23N403F*1.5 
H2O: C, 61.46; H, 5.83; N, 12.46; Found: C, 61.76; H, 5.54; N, 11.64. 

Example 307 

8-((2-amino)thioethoxy)~ l-cyclopropyl-7-fluoro- 
9-methvl^xo^H^uinolizin^3-carboxvhc acid trifluoroacetic acid salt 

A 50 mg sample of 8-chloro- 1 -^clopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was dissolved in 2 mL 
of anhydrous acetonitrile, reacted with N-BOC-2-aminothiol (57.4 mg, 0.32 mmol, 
prepared by standard procedures from the unprotected compound obtained from Aldrich 
Chem. Co.), carried forward as described in Example 253j-k, deprotected as in step 2531, 
and converted to the TFA salt by the procedure of Example 162 to give the title product 
MS 337 (M+H)+; *H NMR (d6-DMSO) d: 0.74 (m, 2H), 1.08 (m, 2H), 3.04 (t, 2H), 
3.16 (s, 3H), 3.33 (t, 2H), 8.27 (s, 1H), 9.32 (d, 1H), 13.8 (br, 1H). 

Example 3Q8 

(3R, 1 S)-8-(3-( 1 -amino)propyl)pyrroIidinyI)-- 1 -cyclopropy 1- 
7-flwro-9irothv1^xQ^^ reiid hydrocMpride 

A 147 mg sample of 8-chloro- 1 -cyclopropyl-7-fluoro-9-methyl-4^oxo-4H- 
quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was dissolved in 3 mL 
of anhydrous acetonitrile, reacted with (3R.lS)-3-(l-BOC-amino)propyl)pyrrolidine (326 
mg, 1.13 mmol prepared as described by Hayakawa et a/., U.S. Patent 5,098,912, issued 
March 24, 1992, using modifications for chiral products described by Plummer, et al. 
Tetr. Lett. 24:7529-32 (1993)), and carried forward as described in Example 253j-l to give 
the title product MS (high resolution) found: 388.2039; calc: 388.2036 (M+H)+; l H 
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NMR (D6-DMSO) 3: 0.60 (m, 2H), 1.00 (t, 3H), 1.01 (m, 2H), 1.63 (m, 2H), 2.13 (m, 
1H), 229 (m, 2H), 3.73 (m, 3H), 3.95 (m, 1H), 7.96 (s, 1H), 8.00 (b m, 2H), 9.08 (d, 
1H), 13.83 (b s, 1H). Anal. Calcd for C2lH27N3O3FCI*0.5 H2O: C, 58.13; H, 6.74; 
N, 9.68; Found: C, 58.24; H, 6.51; N, 9.71. 

5 

Example 309 

(3R, lS>8K3-(l-(N-methyl)amino)propyl)pyrrolidinyl)- 1 -cyclopropyl- 
7-fluniTvQ-mftthYl^xrv^^iiinnlV7in&>3^arto arid hydrochloride 

10 A 492.9 mg sample of 8-chloro- 1 -<^clopropyl-7-£luoro-9-methyI-4-oxo-4H- 

quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was dissolved in 8 mL 
of anhydrous acetonitrile, reacted with (3R, 1 SKH l^-roediyl)amino)propyl)pyrrolidine 
(501 mg, 3.53 mmol, prepared as described by Hayakawa et a/., U.S. Patent 5,098,912, 
issued March 24, 1992, using modifications for chiral products described by Plummet, et 

15 al Tetr. Lett. 34:7529-32 (1993)), and carried forward as described in Example 253 j-1, 
omitting the deprotecting step, to give the title product MS 402 (M+H)+; l U NMR (Dfr 
DMSO) 3: 0.61 (m, 2H), 0.98 (t, 3H), 1.00 (m, 2H), 1.75 (m, 5H), 2.15 (m, 1H), 2.30 
(m, 1H), 2.59 (s, 3H), 2.63 (s, 3H), 3.66 (m, 1H), 3.77 (m, 2H), 3.95 (m, 1H), 7.90 (s, 
1H), 8.60 (bs, 2H), 9.08 (d, 1H), 13.83 (bs, 1H) Anal. Calcd for C22H29N303FC1* 

20 H2O: C, 57.95; H, 6.85; N, 9.22; Found: C, 58.24; H, 6.58; N, 9.30. 

Example 310 

(3R,1 S)-8-(3-( 1 -amino-3-methylpropyl)pyrrolidinyl)- 1 -cyclopropyl- 
7-fluoro-9-methvl-4-oxo-4H-OM^^^^ acid hydrochloride 

25 

A 171 mg sample of 8<hlom-l-cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was dissolved in 4 mL 
of anhydrous acetonitrile, reacted with (3R,lS)-3-(l-amino-3-methylpropyl)pyrrolidine 
(400 mg, 1.32 mmol, prepared as described by Plummer et a/., Tetr. Lett. 34:7529-32 

30 (1993), and carried forward as described in Example 253j-l, omitting the deprotection 
reaction, to give the title product MS (high resolution) found: 402.2174; calc: 402.2193 
(M+H) + ; *H NMR (D6-DMSO) d: 0.60 (m, 2H), 0.95 (d, 3H), 1.06 (d, 3H), 1.75 (m, 
1H), 2.13 (m, 1H), 2.29 (m, 2H), 2.50 (s, 3H), 3.66 (m, 3H), 3.78 (m, 1H), 3.97 (m, 
1H), 7.88 (s, 1H), 9.08 (d, 1H), 13.82 (bs, 1H). Anal. Calcd for C22H29N303FC1* 

35 0.75 H2O: C, 58.53; H, 6.81; N, 9.31; Found: C, 58.88; H, 6.70; N, 9.26. 
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Example 

8- (3<l-arrrinocyclopropyl)py^ 

9- metfavl^xo-4H-Qiiinoti7inft^arfaoxvlic acid hydrochloric 

5 A 98 mg sample of 8-chlaro 1 -cyclopropyl-7-fluorch9-methy l-4-oxo-4H- 

qirinoIizine-3-carboxylic acid ethyl ester, from Example 253i above, was dissolved in 2 mL 
of anhydrous acetonitrile, reacted with l^-B(X:-arnino)cyclopropyl)pyrrolidine (172 mg, 
0.76 mmol, prepared as described by Hayakawa et al. r U.S. Patent 5,098,912, issued 
March 24, 1992), and carried forward as described in Example 253j-l to give the title 
10 product MS (high resolution) found: 386.1893; calc: 386.1880 (M+H)+; *H NMR (D6- 
DMSO) 3: 0.60 (m, 2H), 0.91 (m, 5H), L04 (m, 1H), 1.67 (m, 1H), 2.04 (m, 1H), 2.29 
(m, 2H), 2.61 (s, 3H), 3.70 (m, 3H), 3.93 (m, 1H), 7.90 (s, 1H), 8.43 (bs, 2H), 9.08 
(d, 1H), 13.82 (s, 1H). AnaL Calcd for C22H29N3O3FCI: C, 59.55; H, 6.12; N, 9.80; 
Found: C, 59.78; H, 5.97; N, 9.69. 

15 

Example 312 

(3R, 1 S)-8-(3-(l-ammo-2-hydroxyethyl^ 
7-flTOro-9-methvl^xo^H^ acid hydrochloride 

20 Stgp312ft t (S VN-BOC^fTr^thoxvTr^thvn^ grir^ methvl ester 

A 7 g (31.96 rnmol) sample of ((S)-N-BOC-serine methyl ester (obtained from 
Aldrich) was dissolved in 01202 and cooled in an ice bath. To this stirred solution was 
added dropwise 2.83 g (35.16 mmol) of methoxymethyi chloride, followed by drop wise 
addition of 4.544 g (6.12 mL, 35.16 mmol) of diisopropylethylamine. After all reagents 

25 were added the reaction was stirred for 1 6 hours at room temperature. The solution was 
washed with 0.5 % HQ, satd. NaHCOj, H2O, and brine, dried over MgS04 and filtered. 
The solvent was removed to leave a yellow oil. The residue was purified by 
chromatography on silica gel, eluting with 15-20% ethyl acetate:hexane to afford 6 g of title 
product after removal of the solvent MS 264 (M+H) + ; *H NMR (CDCI3) d: 1.47 (s, 

30 9H), 3.31 (s, 3H), 3.74 (dd, 1H), 3.79 (s, 3H), 4.00 (dd, 1H), 4/45 (b M, 1H), 4.60 (s, 
2H), 5.43 (b m, 1H). 

StCP 312b , 2>(BOC-arrttnoV3-(methoxvmethoxvVl-proDanol 

A solution of the compound from step 312a above (5.202 g, 19.78 mmol) in 15 
35 mL of THF was added dropwise to a cooled (ice bath) suspension of 570 mg (14.84 
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mmol) of LAH in 15 mL of THF under N2 atmosphere. The mixture was stirred for 1.5 
hours, the reaction was quenched with water and 50% NaOH, filtered, and the filtrate 
evaporated to obtain the crude product A yellow oil was obtained, which was purified by 
chromatography on silica gel, eluting with 35-40% ethyl acetate:hexane to give 3.475 g of 
5 the tide product as a colorless oil MS 236 (M+H) + 

Sft?p312c. 2>fBOC-aminoV3-fmethoxvmethoxvVl-propaiial 

To a solution of the compound from step 312b above (3.47 g, 14.77 mmol) in 7 
mL of DMSO cooled to 0°C was added dropwise 6.8 mL (48.74 mmol) of triethylamine. 

10 Pyridine»S03 complex (7.05 g, 44.31 mmol) was dissolved in 27 mL of DMSO and added 
to the first solution, and the reaction was stirred for one hour after the addition was 
complete. The solution was poured into 120 mL of cold brine, and the mixture was 
washed 3x with ethyl acetate. The extract was washed with water, dried over MgS04, 
filtered and the solvent was removed under vacuum to give 6 g of a yellow oil, which was 

15 taken directly to the next step. 

Step 312d. 4-ffiOC-aminoV5-fmeth oxvmethoxvV2-pentenoic acid ethyl ester 

To a solution of the compound from step 312c above (14.77 mmol) in 42 mL of 
CH2CI2 and cooled in an ice bath was added dropwise 5.454 g (15.66 mmol) of 

20 (carboethoxymethylene)triphenylphosphorane in 56 mL of 01202- After addition was 
complete, the reaction was stirred for 16 hours at room temperature. The solvent was 
removed, and the residue purified by column chromatography on silica gel, eluting with 
10% ethyl acetaterhexane, to give 2.763 g of a colorless oil. MS 304 (M+H) + ; l H NMR 
(CDCI3) d: 1.25 (t, 3H), 1.47 (s, 9H), 3.36 (s, 3H), 3.67 (dd, 1H), 3.73 (dd, 1H), 3.72 

25 (m, 1H), 4.20 (q, 2H), 4.62 (s, 2H), 5.99 (dd, 1H), 6.93 (dd, 1H). 

Step 312e. 4-(BCX>amino)-5-(methoxymethoxy)- 
3-(nitromethvllDentanoic acid ethvl ester 

To a solution of the compound from step 31 2d above (2.76 g, 9.71 mmol) in 8 
30 mL of nitromethane cooled in an ice bath was added 7 mL (6.934 g, 45.55 mmol) of 1,8- 
diazabicyclo[5.4.0]undec-7-ene dropwise under N2. The mixture was warmed to room 
temperature and stirred for 16 hours. The solution was diluted with CH2CI2 and extracted 
with water, 10% HO, 10% NaHCOj, water and brine. The solution was dried over 
MgS04, and the solvent was removed. The residue was chromatographed on silica gel, 
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eluting with 10-15% ethyl acetaterhexane, and the solvent was removed to give 2.01 g of 
the title product as a white solid MS 365 (M+H) + ; *H NMR (CDCI3) d: 1.27 (t, 3H), 
1.47 (s, 9H), 2.46 (dd, 1H), 2.98 (br, 1H), 3.38 (s, 3H), 3.58 (ddd, 1H), 3.76 (dd, 1H), 
3.97 (b m t 1H), 4.16 (q, 1H), 4.53 (dd, 1H), 4.62 (s, 2H), 4.67 (dd, 1H), 4.99 (b d, 
1H). 

Step 312f. 4^BC)C-aniino^Hmethoxymethoxy)- 
3-faminomethvlVpentanoic acid ethvl ester 

Two g of the compound from step 312e above was dissolved in 200 mL of 
ethanol and hydrogenated at 4 Atm over 4 g of Raney nickel catalyst for 24 hours. The 
catalyst was removed by filtration and the solvent was evaporated. The residue was taken 
directly to the next step. 

Stgp 312g. N-BOC-2-(methoxvmethox^^ 

The residue from step 312f above was dissolved in 150 mL of ethanol and heated 
at reflux for 8 hours. The solvent was removed, the residue was chromato graphed on 
silica gel, eluting with 4% methanol/methylene chloride. Removal of the solvent gave 1.36 
g of title product MS 289 (M+H)+; *H NMR (CDCI3) d: 1.47 (t, 3H), 2.17 (dd, 1H), 
2.38 (dd, 1H), 2.78 (m, 1H), 3.31 (t, 1H), 3.46 (s, 3H), 3.46 (t, 1H), 3.59 (m, 2H), 
3.81 (b t, 1H), 4.62 (s, 2H), 4.94 (br d, 1H), 5.43 (br, 1H). 

Stgp 312fr. N-BCX:-2-(methoxvme^ 

A 500 mg (1.74 mmol) sample of the compound from step 312g above and 387 
mg (0.957 mmol) of Lawesson's reagent were dissolved in 4 mL of THF and stirred under 
N2 for 3 hours. The solvent was removed, and the residue was dissolved in CH2CI2 and 
chromatographed on silica gel, eluting with 35% ethyl acetaterhexane. Removal of the 
solvent left 500 mg of product MS 305 (M+H)+; *H NMR (CDCI3) d: 1.47 (s, 9H), 
2.71 (dd, 1H), 2.89 (m, 1H), 3.00 (dd, 1H), 3.37 (s, 3H), 3.53 (dd, 2H), 3.66 (m, 2H), 
3.83 (b m, 1H), 4.61 (s, 2H), 4.98 (b d, 1H). 

StgP 312*. N-BOC-2-(methoxvme^ acetic acid salt 

A 250 mg (0.825 mmol) sample of the compound from step 312h above and 
1.57g (6.6 mmol)ofNiC12»6H20 were dissolved in 10 mL of a 1:1 mixture of methanol 
and THF, and the solution was cooled to -78°C and stirred under N2- A 749 mg (19.8 
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mmol) sample of NaBH4 was added in portions, and the mixture was stirred for 2 hours. 
The solvents were removed under vacuum, and dissolved in 20% methanol in chloroform. 
The solution was filters and the solvent removed. The residue was chromatographed on 
silica gel eluting with 1:1:1:1 n-butanol:ethyl acetatei^O.acetic acid to provide 349 mg of 
tide product MS 275 (M+H)+; *H NMR (D2O) d: 1.44 (s, 9H), 3.03 (m, 1H), 3.30 (m, 
1H), 3.40 (s, 3H), 3.48 (m, 1H), 3.60 (t, 2H), 3.75 (m, 1H). 

Step 3 12j. (3R,lS>8-(3-(l-amino-2-hydroxy^ 

7-fluonv9>methvl^oxc>^H^uinnKTinp .3-<3rfaoxvlic acid hydrochloride 

A 107 mg (0.33 mmol) sample of 8-chlon>- 1 -cyclopropyl-7-fluoro-9-methyl-4- 
oxo-4H-quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was dissolved 
in 2.5 mL of anhydrous acetonitrile, reacted with the compound from step 3 12i above 
(0.825 mmol), and canied forward as described in Example 253j-l to give 74 mg of the title 
product *H NMR (D6-DMSO) d: 0.60 (m, 2H), 0.94 (m, 1H), 1.05 (m, 1H), 1.78 (m, 
1H), 2.05 (m, 1H), 2.19 (m, 2H), 2.60 (s, 3H), 3.57 (m, 1H), 3.73 (m, 3H), 3.92 (m, 
1H), 5.41 (m, 1H), 7.91 (s, 1H), 9.09 (d, 1H), 13.83 (br s, 1H). 

Example 313 

(8-(3-( 1 -amino- 1 -methylethyl)pyrrolidinyl)- 1 -cyclopropy 1-7-fluoro- 
9-methvl-4^xo^H<i uinoUzine-3-cartK)xvUc acid hydrochloride 

A 150 mg sample of 8-chloro-l-cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid ediyl ester, from Example 253i above, was dissolved in 2 mL 
of anhydrous acetonitrile, reacted with 1 -amino- 1 -methylethy l)pyrrolidine (155 mg, 0.77 
mmol, prepared by standard method from the free base described by Hayakawa et a/., U.S. 
Patent 5,098,912, issued March 24, 1992), and carried forward as described in Example 
253k-l to give the tide product MS (high resolution) found: 388.2047; calc: 388.2036 
(M+H) + ; »H NMR (D6-DMSO) d: 0.60 (m, 2H), 0.94 (m, 1H), 1.07 (m, 1H), 1.33 (s, 
3H), 1.34 (s, 1H), 2.83 (m, 1H), 2.07 (m, 1H), 2.19 (m, 2H), 2.63 (s, 3H), 3.60 (b t, 
1H), 3.68 (b t 1H), 3.81 (m, 1H), 3.93 (m, 1H), 7.90 (s, 1H), 8.1 1 (b s, 1H), 9.08 (d, 
1H), 13.83 ( b s, 1H). Anal. Calcd for C21H27N3O3FCH.5 H2O: C, 55.93; H, 6.71; 
N, 9.32; Found: C, 56.07; H, 6.71; N, 8.95. 
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Exarnpig3H 

8-(3-( 1 -aminobutyl^yirolidinyl)- 1 -cyclopropyl-7-fluoro- 
9-methvl-4^xo-4H-aninolizine>^KarboxvHc acid hydrochloride 

5 Step 314a, — 4-reoc~anrinp>3^m^ apid gthyH gster 

FoUowing the procedure of Example 312 step b, substituting DI^N-BOC- 
norvaline methyl ester (prepared from norvaline by standard methods) for the compound of 
step 312a thereof, and carrying the product forward via the procedures of Example 312 
steps c-e, the title compound was prepared 

10 

Step314b t ^rBOC-aminoV^-fnitrorm^hvlVhiyrannl 

Repeating the procedure of example 312 step b, substituting 4-(BOC-amino>-3- 
(nitromethylHeptanoic acid ethyl ester (13 g, 3.91 mmol), from step 314a above, for the 
compound of step 312a thereof, the title compound was prepared. MS 291 (M+H) + ; *H 
15 NMR (CDCID3) d: 0.93 (t, 3H), 1.45 (s, 9H), 1.48 (m, 5H), 1.77 (m, 1H), 2.53 (m, 
1H), 3.79 (m, 3H), 4.33 (m, 1H), 4.38 (dd, 1H), 449 (dd, 1H). 

Step 314g, 4-mCK:-arninoV3>fnitromethvn-heDtanol. O-mesitvl ether 

A 610 mg (2.03 mmol) sample of the compound from step 314c above was 
dissolved in 2 mL of CH2CI2, and the solution was cooled to -10°C To this was added 
dropwise 289 mg (0.195 mL, 2.52 mmol) of methanesulf onyl chloride and 319 mg (3.15 
mmol)oftriethylamine. The solution was stirred for 2 hours at 0-10°C The solution was 
diluted with CH2CI2 and washed, once with water, once with 5% NaHC03, and once 
with brine. The solvent was dried over MgS04 and filtered, and the solvent was removed 
to give 720 mg of the title product as an oil. 

Step 3W. 3-n^-BOC-amino^butvlVvrrolidine 

The 720 mg sample of the product from step 314c was dissolved in 50 mL of 
methanol and hydrogenated over 360 mg of 10% Pd/C catalyst at 4 Atm and room 
30 temperature for 24 hours. MS 2243 (M+H)+; 1h NMR (CD3OD) 3: (0.94 (t, 3H), 1.34 
(m, 3H), 1.44 (s, 9H), 1.48 (m, 1H), 1.70 (m, 1H), 2.13 (m, 1H), 2.37 (q, 1H), 3.04 
(m, 1H), 3.22 (m, 1H), 6.71 (b d, 1H). 
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Step 314e. 8^3Kl-aminobutyl)pyrrolidinyl>l-cyclopropyI-7-fluoro- 
9-^^ftthv^-^xo-itH-r 1 ll^nn^i7i nP -^^ a T^ VT Y^c acid hydrochloride 

A 238 mg sample of 8-chloro- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was dissolved in 5 mL 
of anhydrous acetonitrile, reacted with 3-(l-(N-BOC-anTino)butyl)pyrTOu<iirie (620 mg, 
1.83 mmol, prepared in step 314d above), and carried forward as described in Example 
253j-l to give the tide product. MS (high resolution) found: 402.2199; calc: 402.2193 
(M+H)+; *H NMR (D6-DMSO) 9: 0.60 (m, 2H), 0.89 (m, 4H), 1.05 (m, 1H), 1.49 (m, 
5H), 1.17 (m, 1H), 2.14 (m, 1H), 237 (m, 1H), 2.62 (s, 3H). 3.77 (m, 4H), 3.94 (m, 
1H), 7.89 (s, 1H), 8.54 (b m, 1H), 9.07 (d, 1H), 11.47 (br, 1H). 

Examnles 315-323 

Following the procedures of Steps 253j, 253k and 2531 above, replacing the 3- 
BOC-aminopyrrolidine of Step 253j with the reagent shown, the compounds of Examples 
315-323 are prepared as shown in Table 12, below. 



Table 12 




.COOH 



E *.No, Reagent R 2 
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Example 324 

lK^opropyl-7-fluoro-9-niethyl-4^ 
3~aminoimroBdinviy4^ arid hydrochloride 

5 Step 324a. frg/g-N-benzvl^t^^^ acid ethvl ester 

Trifluoroacetic acid (3 mL, 1 N in CH2Q2) was added to a stirred solution of 
trans-ethyl trifluorocrotonate (4.969 g ) and N-benzyl-N- 

methoxym^yl)trimethylsUylamine (7.00 g, prepared according to Chem. Pharm. BulL> 
21:2762 (1985)) in 30 mL of CH2Q2 at 0°C and the mixture was stirred for 2 hours. 
10 After dilution with CH2CI2, the solution was washed with satd. NaHC03 solution and 
water, dried over MgS04 and concentrated under vacuum to give a pale yellow liquid (8.75 
g). 

Step 324^. frflrty-N-benzvl^tirtuoTo^^ acid 

15 A sample (4.739 g ) of this liquid was hydrolyzed with 1 .98 g of LiOH*H20 in 

THF:H20 (25 mL, 1.5:1) at 60°C to give after workup 3.64 g of the intermediate as a 
solid. 

Step 324c r m?w-l-berizvI-3-(BOC-amino 

20 A sample of the intermediate from 324b (3.64 g), diphenylphosphoiyl azide (3.50 

mL), t-butanol (40 mL), triethylamiiie (2.3 mL) and 40 mL of dioxane were mixed and 
heated at reflux under N2 for 17 hours. The solvents were removed under vacuum. The 
residue was dissolved in CH2(32> washed with satd. NaHC03 solution and water, dried 
over MgS04 and concentrated under vacuum. The product was purified by 

25 chromatography on silica gel, eluting with 100:5:5 CH2CI2 .'methanol: NH4OH to afford 
1 .77 g of the title compound. 

Step 324d. /rqM-3-(BOC-amino)^^ 

The compound from step 324c above (1.55 g) was hydrogenated in 50 mL of 
30 methanol over 0.45 g of 10% Pd/C catalyst under 4 Atm of H2 for 3.5 days. The catalyst 
was removed by filtration, and the solvent was removed to afford the title compound as a 
white solid (1.09 g). 
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Step 324e. lK^clopropyl-7-fluoro-9-m^ 

3-arrunopvrioa<M^ acid hydrochloride 

Following the procedure of Example 253 steps k and 1, replacing the 3-BOC- 
arninopyrrolidine of Example 253j with the compound from step 325d above, the title 
5 compound was prepared (97 mg). MS: 414 (M+l)+; !h NMR (D6-DMSO) d: 0.63 (m, 
2H), 1.01 (m, 2H), 2.39 (m, 1H), 2.70 (s, 3H), 359 (m, 1H), 3.81 (m, 2H), 4.11-4.25 
(m, 3H), 8.01 (s, 1H). Anal. Calcd for Ci9Hi9N303F4»HCM.25 H2O: C, 48.31; H, 
4.80; N, 8.90; Found: C, 48.45; H, 4.63; N, 8.53. 

10 Example 325 

l-cyclopropyl-7-fluoro-9Hn^ 
arrunomethvtovrroKd^^ acid hydrochloride 

Step 325a, frq^-l-ben2^1-3-aw^ 

15 A sample of the compound from Example 324 step a above (4.02 g) was 

dissolved in 10 mL of THF, then LAH (8.0 mL, 1.0 N in THF) was added, and the 
solution was stirred for 30 min at room temperature. The reaction was quenched, and the 
product was extracted to give 3.36 g of die title product after removal of the solvent 

20 Step 325b mirtJ-l-bCTzvl-3-fan^ 

The compound from step 325a above (3.36 g), triphenylphosphine, and 
phthalimide were dissolved in 50 mL of THF, and DEAD (2.05 mL) was added dropwise 
to the above solution at room temperature. The reaction was complete almost immediately, 
and the solvents were removed. The residue was dissolved in 50 mL of ethanol, 0.65 mL 

25 of NH2NH2»H20 was added, and the reaction was heated at reflux under N2 for 3 hours. 
The solution was cooled to room temperature, 5 mL of cone. HQ was added, and the 
mixture was filtered. The filtrate was concentrated, and the residue was dissolved in 10% 
HQ and extracted (6x) with CH2CI2. The aqueous layer was then adjusted to pH 1 1 with 
NaOH and extracted with CH2CI2, which was washed with H2O, dried over MgS04 and 

30 concentrated. The residue was dissolved in 7:25 H20:methanol, (BOQ2O was added, and 
the reaction stirred at room temperature for 30 min. The methanol was removed under 
vacuum, and the aqueous residue was extracted with CH2CI2 • The extract was washed 
with H2O, dried over MgS04 and concentrated. The residue was purified by 
chromatography on silica gel, eluting with 1 :4 ethyl acetaterhexane, to give the title 

35 compound as a white solid. 
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Stgp 325c, ?Ta^-3-fBQC-anTinomethvlV4-triflunmmetbvlpvrrntiHiTiR 

The compound from step 325b above was hydrogenated according to the 
procedure of Example 324 step d to afford die title compound as a white solid. 

5 Step 325d. lK^clopropyl-7-fluorcH9-n^yl^xo-8-(^artS^trifluorcmaethyl- 

3-ammonieOTvlpviTOliflnvi^^ acid hydrochloric 

Following the procedure of Example 253 step j above, substituting the compound 
from step 325c above for the 3-B(X>anunopyrrolidine thereof, and carrying the reaction 
product forward as in Example 253 steps k and 1 above, a 77 mg sample of the title product 
10 was prepared. MS: 428 (M+l)+; *H NMR (Dfi-DMSO) 3: 0.63 (m, 2H), 1.02 (m, 2H), 
2.36 (m, 1H), 2.69 (s, 3H), 2.80 (m, 1H), 3.08 (m, 2HX 3.69 (m, 1H), 3.83 (m, 1H), 
3.94-4.06 (m, 3H), 7.99 (s, 1H), 9.17 (d, 1H, J=10 Hz). Anal. Calcd for 
C20H21N3O3F4 »HC1.H20: C, 49.85; H, 5.02; N, 8.72; Found: C, 49.86; H, 5.10; N, 
8.93. 

15 

Example 326 

3(S)-l-cyclopropyl-7-fluoro-9-methyl-4-oxo-8-(3-(N-(S)- 
norvalvlaimnofavrroUdinvl V4H-ouinolirine.^-caTboxvlic acid hydrochloride 

20 Following the procedure of Example 166, replacing the starting pyrido- 

pyrimidine material thereof with the product of Example 253 step j, the title compound was 
prepared. MS: 445 (M+l) + ; Anal. Calcd for C23H29N4O4F »1.5 HCM1.75 H2O: C, 
53.88; H, 6.29; N, 10.93; Found: C, 53.87; H, 6.10; N, 1 1.10. 

25 Example 327 

3(S)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-8-(3-(N-(S)- 
alanvlammotevrroUdinvl)-4H-quinolizine-^-carboxvlic acid hydrochloride 

Following the procedure of Example 167, replacing the starting pyrido- 
30 pyrimidine material thereof with the product of Example 253 step j, 97 mg of the title 

compound was prepared. MS: 417 (M+l)+; *H NMR (Dg-DMSO) d: 0.60 (m,2H), 1.00 
(m, 2H), 1.35 (d, 3H, J=7 Hz), 2.00 (m, 1H), 2.20-2.31 (m, 2H), 2.62 (s, 3H), 3.56 
(m, 1H), 3.80 (m, 2H), 3.93-4.06 (m, 2H), 4.43 (m, 1H), 7.91 (s, 1H), 8.19 (br, 3H), 
8.91 (d, 1H, J=6 Hz), 9.09 (d, 1H, J=10.5 Hz), 13.85 (br, 1H). Anal. Calcd for 
35 C21H25N4O4F .2 HQ: C, 51.54; H, 5.56; Found: C, 51.50; H, 5.48. 
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Example 328 

3(SH^yclopropyl-7-fluoro-9-meth^ 
alanvIaminotovrroKdinviy4H^uino acid hydrochloride 

5 Following the procedure of Example 168, replacing the starting pyrido- 

pyrimidine material thereof with the product of Example 253 step j, 680 mg of the tide 
compound was prepared. MS: 488 (M-Q) + ; IfJ NMR (D6-DMSO) d: 0.60 (m, 2H), LOO 
(m, 2H), 1.23 (d, 3H, J=7.5 Hz), 1.33 (d, 3H, J=7.0 Hz), 1.98 (m, 1H), 3.85-4.01 (m, 
4H), 4.314.37 (m, 2H), 7.91 (s, 1H), 8.13 (hr, 3H), 8.47 (d, 1H, J=6.0 Hz), 8.65 (d, 

10 1H, J=7.5 Hz), 9.10 (d, 1H, J=10.5 Hz). Anal. Calcd for C24H30N5O5F *3 HO0.5 
H2O: C, 46.18; H, 5.57; N, 11.22; Found: C, 46.34; H, 5.77; N, 1132. 



Example 329 

1 K:yclopropy l-7-fluoro-6-metty 
15 4H<iuinolizine-3-carboxvlic acid hydrochloride 

Step 329a, 4-t-butoxv-3^hloro-2.5-^ 

To a stirred solution of 4-t-butoxy-3-chloro-trifluoropyridine (735 g, prepared as 
in Example 253 step a above) in 200 mL of THF at -78°C was added trimethylsilylmethyl 
lithium (1.0 M in pentane, 66 mL) dropwise, and the resulting solution was stirred for 1 
hour. The reaction was quenched with satd NaCl solution, and the mixture was extracted 
with ether. The extract was washed with brine, dried over MgS04 and concentrated. The 
residue was purified by chromatography on silica gel, eluting with 1:32 ethyl acetate: 
hexane to give 6.26 g of title compound. 

StCP 329t>, 4-t-butoxv-2.5^ifluoro-6-(trimefr^^ 

The compound from step 329a above was dissolved in 100 mL of ethyl acetate, 
and 15 mL of triethylamine and 1.3 g of 10% Pd/C were added. The mixture was shaken 
under 4 Atm of H2 for 24 hours. The catalyst was removed, and the filtrate was 
30 concentrated. The residue was purified with column chromatography on silica gel, eluting 
with 1 :32 ethyl acetate:hexane to give 4.38 g of a colorless liquid 



20 



25 
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Step329q, 2J-difluom^-t-hutnxv^-methvrpvriftin^ 

A 1.00 g sample of the compound from step 329b above was dissolved in 10 mL 
of THF, BH4NF ( 1.0 M in THF, 3.7 mL) was added, and the reaction was stirred at room 
temperature for 2.5 hours. The solvent was removed, and the residue was dissolved in 
ether, which was then washed with water, brine, and dried over MgS04. Removal of the 
solvent and purification of the residue by chromatography on silica gel, eluting with 1:32 
ethyl acetate:hexane, gave 0.68 g of the title compound as a colorless liquid. 

Step 329d. 1 -cyclopropyl-7-fluon>^methyl-4-oxo-8-(3- 

^QPVrrolidinvlV4H^inoliane.^aThn^vlic acid hydrochloric 

Following the procedure of Example 253 step e, replacing the 3-methylpyridine 
compound thereof with the 6-methyl compound form step 329c above, and carrying die 
product forward according to steps 253e-l, a 31 mg sample of the tide compound was 
prepared. MS: 346 (M-C1)+; NMR (D6-DMSO) 3: 0.53 (m, 2H), 0.99 (m, 2H), 1.87 
(m, 1H), 2.20 (m, 1H), 2.34 (m, 1H), 2.87 (d, 3H, J=5.5 Hz), 3.76-4.02 (m, 5H), 6.92 
(d, 1H, J=9 Hz), 7.72 (s, 1H), 8.38 (br, 3H). Anal. Calcd for C18H20N3O3F .HCM.5 
H20: C, 52.88; H, 5.92; N, 10.28; Found: C, 52.60; H, 5.98; N, 10.18. 

Example 330 

l-cyclopropyl-7-fluoro-4H-8-( l-imidazolyl)- 
9-mgthYl-4-OX(Mlumolizine-l-carhoxv1ic acid h ydrochloride 

Following the procedure of Example 253 step j, replacing the 3-t-BOC- 
aminopyrrolidine thereof with imidazole, and carrying the product forward as in Example 
253 step k, the tide compound was prepared. HRMS: (M+H)+ calcd: 328.1097; found: 
328.1 1 10 lH NMR (CDCI3) 3: 0.90 (m, 2H), 1.18 (m, 2H), 2.40 (m, 1H), 2.83 (s, 
3H), 7.15 (s, 1H), 7.39 (s, 1H), 7.71 (s, 1H), 8.66 (s, 1H), 9.43 (d, IH, J=6 Hz). 

Examnle 331 

8-(3-amino- 1 -pyrrolidinyl)- 1 -ethyl-7-fluoro-4H-4-oxo- 
9-nTemvlsiwnoHzinft-3-caTboxvlic arid hydrochloride. 

Following the procedure of Example 253 step e, replacing the 
cyclopropylacetonitrile compound thereof with propionitrile, and carrying the product 
forward as in Example 253 steps e-L the title compound was prepared. MS: 334 (M-Q) + ; 
l H NMR (D6-DMSO) 9: 2.28 (m, 3H), 2.22 (m, 1H), 2.52 (m, 4H), 2.96 (m, 2H), 3.88- 
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4.18 (m, 5H), 8.01 (s, 1H), 9.05 (d, 1H, J=10 Hz). AnaL Calcd for C17H20N3O3FO 
HQ* 1.5 H2O: C, 51.45; H, 6.10; N, 10.59; a 8.93; Found: C, 51.51; H, 5.90; N, 
10.78; a, 8.91. 

Example 332 

8-(3-amino- 1 -pyrrolidinyl)- 1 -cyclopropyl-9-ethyl- 
7-fluoro ^^xoKjuinolizine-3-carboxvlic acid hydrochloride 

FoUowing the procedure of Example 253 step c, replacing the methyl iodide 
thereof with ethyl iodide, and carrying the product forward as in Example 253 steps 253d- 
l die tide compound was prepared. MS: 360 (M-Q) + ; ! H NMR (D6-DMSO) d: 0.52 (m, 
2H), 0.87 (t, 3H, J=6 Hz), 0.98 (m, 2H), 2J20 (m, 2H), 2.33 (m, 1H), 3.20 (m, 2H), 
3.65-3.96 (m, 5H), 7.95 (s, 1H), 8.43 (br, 3H), 9.07 (d, 1H, J=10.5 Hz), 13.83 (br, 
1H). Anal. Calcd for C19H22N3O3F *1.25 HQ* 1.5 H2O: C, 53.95; H, 6.01; N, 9.93; 
Found: C, 53.82; H, 5.87; N, 10.18. 

Example 333 

l-cyclopropyl-7-fiucm>-4H-9-meth^^ 

l^pvrrolidinvl^iiinoliVinP^-carboxvlic acid 

Step333a t l-benzvl-3-fl.2. 3-triazoM-vn P vrrolidin e 

A solution of 3-azido- 1-benzylpyrrolidine (2.30 g) and trimethylsilylacetylene 
(8.0 mL) in 15 mL of toluene was heated at reflux for 1 8 hours. The solvents were 
removed to give an oily residue. The residue was dissolved in 20% HC1 and heated at 
reflux for 16 hours. The solution was cooled, made basic with NaHCC>3, and extracted 
with methylene chloride. The organic layer was washed with water, dried over MgS04 
and concentrated. The crude product was purified by chromatography on silica gel, eluting 
with CH2CI2 :methanol:NH40H 100:10:1. 

Step 333b. S-d^J-triazoM-vlWolidine 

The compound from step 333a was dissolved in methanol and hydrolyzed by 
hydrogenation for 16 hours with a catalyst of 10% Pd/C. The mixture was filtered, and the 
solvent was removed to give 1 .00 g of the product 
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Step 333c. 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 

Following the procedurc of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with the compound from step 333b, and carrying the product 
forward as in Example 253 steps j & k, the title compound was prepared, mp 183-186°G 
MS: 398 (M-C1)+; 1h NMR (D 6 -DMSO) d: 0.61 (m, 2H), 0.99 (m, 2H), 2.31 (m, 1H), 
2.56 (m, 2H), 2.62 (s, 3H), 3.84 (m, 1H), 3.99 (m, 1H), 4.10 (m, 1H), 4.36 (m, 1H), 
5.46 (m, 1H), 7.80 (s, 1H), 7.92 (s, 1H), 8.32 (s, 1H), 9.11 (d, 1H, J=ll Hz). Anal. 
Calcd for C20H20N5O3F: C, 60.45; H, 5.07; N, 17.62; Found: C, 60.46; H, 5.20; N, 
17.63. 

£xampjs-324 

l-cyclopropyl-7-fluoro-4H-9-methyl-4-oxo-8-(cw-3- 
^(^nTethvH-nvrrolidmvlW^ ac jri hvrW^i ^ flr 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with m-3-BOC-amino-4-methylpyrrolidine, and carrying the 
product forward as in Example 253 steps j-1, the title compound was prepared. MS: 360 
<M-C1)+; lH NMR (D 6 -DMSO) d: 0.60 (m, 2H), 0.99 (m, 2H), 1.18 (d, 3H, J=7 Hz), 
2.30 (m, 1H), 2.62 (s, 3H), 3.48-4.00 (m, 6H), 7.94 (s, 1H), 8.40 (m, 3H), 9.10 (d, 
IH, J= 10.5 Hz). Anal. Calcd for C19H22N3O3F.HCM.25 H2O: C, 54.55; H, 6.14; N, 
10.04; Found: C, 54.62; H, 6.10; N, 10.08. 

Exanrnle. 

8-(2-aminoethyl)- 1 -cyclopropyl-7-fluon>4H-9-methyl- 
4-oxcwniinnliTin^-^rhnxvlir arirt hvdrnchlnriri^ 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrohdine thereof with 2-aminoethylamine, and carrying the product forward as in 
Example 253 steps j-1, the tide compound was prepared. MS: 320 (M-CI) + ; *H NMR 
(D 2 0) d: 0.60 (m, 2H), 1.02 (m, 2H), 2.02 (m, 1H), 2.64 (s, 3H), 3.40 (m, 2H), 3.99 
(m, 2H), 7.40 (s, 1H), 8.80 (d, 1H, J=10.5 Hz). Anal. Calcd for 
C16H18N3O3F.HC1.0.85 H 2 0: C, 51.78; H, 5.62; N, 11.32; Found: C, 51.79; H 5 31- 
N, 11.15. 
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Example 336 

8-(3-(ethylaminomethyl)pyrroIidinyl)- 1 -cyclopropyl- 

7- flnnm^H-Q-TTiftthvl^xcw 1 irinntiVin ( .-3- ra rboxvUc acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with 3-((N-B(X^-N^yl)amino)methylpyrrolidine, and carrying 
the product forward as in Example 253 steps j-1, the title compound was prepared. MS: 
388 (M-C1)+; NMR (CD3OD) d: 0.60-0.68 (m, 2H), 1.05 (m, 2H), 1.37 (m, 3H), 
1.91 (m, 1H), 2.31 (m, 2H), 2.68 (s, 3H), 2.69 (m, 1H), 3.15 (m, 2H), 3.33 (m, 2H), 
3.75-3.96 (m, 4H), 8.01 (s, 1H). 9.03 (d, 1H, J=10.5 Hz). Anal. Calcd for 
C21H26N3O3F.I.25 HCI.H2O: C, 55.92; H, 6.54; N, 9.32; Found: C, 56.18; H, 632; 
N, 9.27. 

Example 337 

8-(3-( 1 -aminoethyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluoro- 
W-Q-methvl^nxn-qirinnliyinp-^raThnxvlic acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyirolidine thereof with 3-(N-B(X:-aminoemyl)pyrrolidine, and carrying the product 
forward as in Example 253 steps j-1, the title compound was prepared. MS: 374 (M-C1)+; 
Anal. Calcd for C20H24N3O3F.Ha»H2O: C, 56.14; H, 6.36; Found: C, 56.27; H, 6.14. 

Example 338 

l-cyclopropyl-7-fluoro-4H-9-methyl-8-(2-methyl-2,8-diaza- 

8- bicvclof4.3.01nonvlV4-oxo-quinoli2ine-3-carfaoxvlic acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with 2-methyl-2,8-diaza-bicyclo[4.3.0]nonane, and carrying the 
product forward as in Example 253 steps j-1, the title compound was prepared. MS: 400 
(M-C1)+; *H NMR (DMSO-d6) 3: 0.65 (m, 2H), 0.92 (m, 1H), 1.09 (m, 1H), 1.80-1.95 
(m, 5H), 2.31 (m, 1H), 2.69 (s, 3H), 2.83 (m, 5H), 3.61-4.34 (m, 5H), 7.90 (s, 1H), 
9.10 (d, 1H, J=10.5 Hz). Anal. Calcd for C22H26N303F»1.25 HC1»0.5 H2O: C, 58.20; 
H, 6.27; N, 9.25; Found: C, 58.09; H, 6.27; N, 9.25. 
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pxamp]( g 339 

_ _ _ „ l-cyclopropyl-7-fluoro-4H-8-((lS,4S)-2,5-diaza- 
Mcyc|or2,2,11heptan-2-YlV9-meftvl^^ acid hydrochlorid e 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with (lS,4S)-24-diaza-5-BOC-bicyclo[2.2.1]heptane (prepared 
according to J. Med Chem., 22: 1598 (1988)), and carrying the product forward as in 
Example 253 steps j-1, the tide compound was prepared. MS: 358 (M-Cl) + ; *H NMR 
(DMSO-d 6 ) 3: 0.59 (m, 1H), 0.93 (m, 1H), 1.06 (m, 1H), 2.05 (m, 1H), 2.31 (m, 2H), 
2.59 (s, 3H), 3.45 (m, 2H), 3.61 (m, 1H), 4.09 (m, 1H), 4.51 (m, 1H), 4.96 (m, 1H), 
7.97 (s, 1H), 9.07 (br, 1H), 9.20 (d, 1H, J=10 J Hz), 9.54 (br, 1H). Anal. Calcd for 
C19H20N3O3F.I.5 HCM.O H 2 0: C, 53.06; H, 5.51; N, 9.77; Found: C, 53.19; H, 
5.37; N, 9.58. 

Example 340 
l^clopropyl-7-fluoro-4H-9-niemyl-4-o^ 

l-PVTTOlidinvlVquinolizinft-3-carhnxvKr a rid hydrochloride. 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with 3-(2-pyridinyl)pyrrolidine, and carrying the product forward as in 
Example 253 steps j-1, the tide compound was prepared. MS: 408 (M-C1)+; *H NMR 
(DMSO-d 6 ) d: 0.60 (m, 2H), 0.99 (m, 2H), 2.30-2.40 (m, 2H), 2.60 (m, 1H), 2.64 (s, 
3H), 3.86-4.16 (m, 4H), 7.80 (m, 1H), 7.90 (s, 1H), 9.07 (d, 1H, J=ll Hz). Anal. 
Calcd for C23H23N3O3F .HCI.H2O: C, 55.43; H, 5.26; N, 8.43; Found: C, 55.69; H, 
4.97; N, 8.52. 

Fxqmp|e341 

8-((lR*,2S*,6R*)-2-amino-8-azabicyclo[4.3.0]nonan-8-yl))- 

StSSLMLL lR*.2S*6R*-2-BOC- am inn-«- a7a hicvc1nr4^mnnn a n P 

Two mL of 1.0 N trifluoracetic acid was added to a stirred solution of 2.0 mL of 
cyclohexane and 4.92 g of N-benzyl-N-(iiiethoxyiiiethy^ in 2 o 

mL of methylene chloride at 0°C. The mixture was stirred at room temperature for 16 
hours, then diluted with methylene chloride. The solution was washed with NaHCC>3 and 
water, then dried over MgS04. Removal of the solvent left an oily residue. The residue 
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was dissolved in 65 mL of methanol, after which were added 2.2 g of NH20IMJC1, 10 
mL of 10% NaOH, and 6.5 mL of methylene chloride, and the reaction was heated at 60°C 
for 3 hours. The solvents were removed, and the residue was dissolved in methylene 
chloride, which was washed with water, dried over MgS04 and concentrated to give an 
oil. The oil was dissolved in 50 mL of THF, 1.57 g of LAH were added, and the mixture 
was heated at reflux for 2 hours. The reaction was quenched with water, the solid was 
removed, and the filtrate was concentrated. The concentrate was dissolved in 40 mL of 
methanol and 10 mL of water. To this solution was added 5.0 g of (BOQ2O and the 
reaction was stirred for 16 hours. The methanol was removed under vacuum, and the 
residue was extracted with methylene chloride. The extract was washed with water, dried 
over MgS04 and concentrated to give an oiL The oil was purified by chromatography on 
silica gel, eluting with 100:5:0.5 methylene chloride:methanol:NH40H to give 0.36 g of 
the 1R*,2S*,6R* isomer and 2.22 g of the 1R*,2R*,6R* isomer of the title compound. 
The 1R*,2S* 6R* isomer was stirred with 0. 12g Of 10%Pd/C in 25 mL of methanol under 
4 Atm of H2 for 48 hours. The catalyst was filtered off, and the solvent was removed to 
give the tide compound. 

Step 341b. 8-((lR*,2S*,6R*)-2.amino-8- 

azabicyclo[4.3.0]nonan-8-yl))-l-cyclopropyl-7-fluoro- 
4H-9-methvl-4^xo-quinnTi7inft.^flr boxvlic acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with lR*,2S*,6R*-2-BOC-amino-8-azabicyclo[4.3.0]nonane, 
prepared in step 341a above, and carrying the product forward as in Example 253 steps j-1, 
the title compound was prepared. MS: 400 (M-C1) + ; l H NMR (DMSO-d6) 3: 0.63 (m, 
2H), 0.94 (m, 1H), 1.05 (m, 1H), 1.42-1.62 (m, 4H), 1.97 (m, 1H), 2.31 (m, 2H), 2.62 
(s, 3H), 2.67 (m, 1H), 3.19 (m, 1H), 3.54 (m, 1H), 3.82 (m, 1H), 4.00 (m, 2H), 7.89 
(s, 1H), 8.18 (br, 3H), 9.06 (d, 1H, J=ll Hz). Anal. Calcd for C22H26N3O3F -1.25 
HCM.5 H2O: C, 55.55; H, 6.43; N, 8.83; Found: C, 55.40; H, 6.38; N, 8.72. 
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Example 342 

8-((lR*,2R*,6R*)-2-aiTimc>-8-azabicyclo[43.0]nonan-8-yl))-l^lopi^ 
7-fluoro^H-9-methvl^x(Mimnoti7inf!-3-c?iTfaoxvlic acid hydrochloride 

Step 342ft, IR».2R*.6R*-2-Rnr. a mm»-«- a r a hicvcl 0 r4.3.mnr.n a np. 

Removing the N-benzyl group from the 1R*,2R*,6R* -isomer of Example 341 
step a, the title compound was prepared. 

Step 341b. 8-((lR*,2R*,6R*)-2-amino-8-azabicyclo[4.3.0]nonan-8-yI))- 

1 -cyclppropyl-7-fluoro-4H-9-methyl-4-oxo- 
, auinolizine-3-carboxvKc acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with lR*^*,6R*-2-B(X:-amino-8-azabicyclo[4.3.0]nonane, 
prepared in step 342a above, and carrying the product forward as in Example 253 steps j-1, 
the title compound was prepared. MS: 400 (M-Q)+; 1h NMR (DMSO-d6) 9: 0.53-0.61 
(m, 2H), 0.95-1.06 (m, 2H), 1.30 (rn^H), 1.60 (m, 2H), 1.81 (m, 2H), 2.29 (m, 1H), 
2.49 (m, 1H), 2.64 (s, 3H), 2.77 (m, 1H), 3.32-3.49 (m, 3H), 4.16 (m, 2H), 7.91 (s, 
1H), 8.33 (br, 3H), 9.06 (d, 1H, J=10 Hz). Anal. Calcd for C22H26N3O3F .1.0 
HCM.25 H2O: C, 57.64; H, 6.49; N, 9.17; Found: C, 57.70; H, 6.80; N, 9.18. 

Example 343 

8-(( 1 a,5a,6a)-6^arnino-3-azabicyclo[3. 1 .0]hexan-3-yI))- 1-cyclopropyl- 
9-memvl-7-fluoit)-4H-4^xo-ouinoli7inft-Wjirhoxvlic acid hydrochloride. 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with la^a,6a-2-BOC-amino-8-azabicyclo[4.3.0]hexane, prepared 
according to U.S. Patent 538,629, and carrying the product forward as in Example 253 
steps j-1, the tide compound was prepared. MS: 358 (M-C1) + ; *H NMR (DMSO-d6) 9: 
0.61 (m, 2H), 1.01 (m, 2H), 2.12 (br s, 2H), 2.33 (m, 1H), 2.62 (s, 3H), 3.81 (m, 5H), 
7.97 (s, 1H), 8.46 (br s, 3H), 9.11 (d, 1H, J=10.5 Hz), 13.83 (br, 1H). Anal. Calcd for 
C19H20N3O3F .1.5 HCM>.5 H2O: C, 54.19; H, 5.39; N, 9.98; Found: C, 54.43; H, 
5.28; N, 9.87. 
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8-(/rany-3-amincH4-fluoro- 1 -pyrrolidinyl)> 1 -cyclopropyl-9-methyl- 
7-flwro^H^xo^ninQli2inc>3-carfaoxvHc acid hydrochloride 

5 Step 344a l-CBZ-3.4^o xv-pvroKdine 

l-CBZ-3-pyrroline (20g) was dissolved in 200 mL of CH2CI2. MCPBA (50- 
60% pure, 61.5 g) in 500 mL of CH2CI2 was added to the above solution at 0°C, and the 
reaction was stirred at 45°C for 18 hours. The reaction mixture was filtered, and the filtrate 
was treated with NaHS03 (ca. 5 g). The solution was then poured into 1 L of 1 N NaOH, 
10 the mixture was shaken, and the organic phase was separated, washed with water, dried 
over MgS04 and concentrated. The residue was taken directly to the next step. 

StgP 344b, rrg/tt-3-azido- 1 -benzvloxvcarfaoxv-4- hvdroxvpvrrolidine 

The compound from step 344a above was dissolved in 250 mL of acetone. 
15 NaN3 (20.16 g) in 200 mL of water was added, and the reaction was stirred at 60°C for 18 
hours. The reaction mixture was poured into satd. NaCl solution, and the mixture was 
extracted (3x) with CH2CI2. The extract was washed with water, dried over MgS04 and 
concentrated. The residue was purified by column chromatography on silica gel, eluting 
with 3% methanol in CH2CI2 to yield 5.92 g of the product 

20 

Step 344c, rrfl/^-azido-l-benzvloxvc^xv^fluoro pvrrolidtne 

The compound from step 344b above was dissolved in 15 mL of CH2CI2 and 
cooled to -78°C DAST (0.82 mL) was added, and the reaction was stirred at room 
temperature for 16 hours. The solvent was removed, the residue dissolved in ethyl acetate, 
25 and the solution was washed with satd NaHCC>3, brine, and dried over mgso4. The 
solvent was removed, and the residue was purified by column chromatography on silica 
gel, eluting with 1% methanol in CH2CI2 to yield 0.88 g of the title compound. *H NMR 
(CDCI3) 3: 3.62 (m, 4H), 4.22 (br d, 1H, J=l 1 Hz), 4.99 (br d, 1H, J=51 Hz), 5.16 (s, 
2H), 7.36 (m, 5H). 
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Stgp 344d. frflm-3^QC-aminoV4>fluortmvrrolidine 

The compound from step 344c was stirred with Raney Ni in methanol under 4 
Atm H2 for 9 hours. The catalyst was removed by filtration. The filtrate was 
concentrated, and die residue was treated with (BOQ2O and the reaction was stirred for 16 
5 hours. The methanol was removed under vacuum, and the residue was extracted with 
methylene chloride. The extract was washed with water, dried over MgS04 and 
concentrated. The residue was purified by chromatography on silica gel, eluting with 
100:5:0.5 methylene chloride™ethanol:NH40H to give the 1 -benzyloxycarboxy 
compound. This protecting group was removed by hydrogenolysis over Pd/C under H2 
10 for 30 min. The catalyst was removed, and the filtrate was concentrated to give the title 
compound (331 mg). MS: 205 (M-C1) + ; *H NMR (CDCI3) d: 1.46 (s, (H), 2.67 (dd, 
J=4.5, 12 Hz, 1H), 3.04 (ddd, J=4.5, 14, 36 Hz, 1H), 3.18 (dd, J=14, 25 Hz, 1H), 3.44 
(dd, J=7.5, 12 Hz, 1H), 4.08-4.12 (m, IH), 4.49 (br s, 1H), 4.98 (br d, J=53 Hz, 1H). 

15 Step 344e. 8^/ro^-3-amino^fluoio- l-pyrrolidinyl))- 1 -cyclopropyl- 

9-memvl-7-fluoro-4H^xo^ui^^ acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with the compound from step 344d above, and carrying the product 
forward as in Example 253 steps j-1, the tide compound (44 mg) was prepared MS: 364 
20 (M-C1) + ; HRMS: calc for C18H19N3O3F2 (M_C1) + : 364.1473; found: 364.1480. *H 
NMR (DMSO-d6) 3: 0.62 (m, 2H), 1.00 (m, 2H), 2.36 (m, IH), 2.68 (s, 3H), 3.77 (m, 
IH), 3.93 (m, IH), 4.11 (m, IH), 4.31-4.41 (m, IH), 5.50 (br d, J=51 Hz, IH), 7.99 (s, 
IH), 8.69 (br s, 3H), 9.16 (d, J=9 Hz, IH), Anal. Calcd for C18H19N3O3F2 •U 
HO2.0 H2O: C, 48.39; H, 5.48; N, 9.40; Found: C, 48.12; H, 5.58; N, 9.63. 

25 

Eraroph? 345 

lK^clopropyl-7-fluoro-4H-8-(l-hom 

4-oxo-Quinolizine-3-carf)OxvUc acid, acetic acid salt 

30 Following the procedure of Example 298, replacing the 3-(dimethylamino>- 

pyrrolidine thereof with the homopiperazine, the tide compound was prepared, nip 1 95- 
198°C (dec). MS: 360 (M+H)+; *H NMR (DMSO-d6) 0.55 (m, 2H), 0.98 (m, 2H), 
1.83 (s, 6H), 2.26-2.38 (m, 2H), 2.69 (br s, 3H), 2.89 (m, 4H), 8.08 (br s, IH), 9.04 
(br s, IH). 
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Example 346 

7,9Ktifluoro^-8-(4riTHAylpipei^ 

QiiinoliTinfvVcarfaoxvlic acid hydrochloride 

Stgp 346a, H^3.5,(HgtraftoQT^ 

To a cold solution of pentafluoropyridine (16.1 g, 95.2 mmol) and methyl amine 
(1 1. 1 g, 1 10 mmol) in 150 mL of CH2CI2 a solution of N-methylpiperazine (10.0 g, 100 
mmol) in 50 mL of CH2CI2 was added dropwise. The solution was stirred for 2 hours, 
then stirred for 16 hours at room temperature. The solution was extracted with water and 
washed with brine, and the organic layer was dried over MgS04 and concentrated to give 
23.25 g of the product MS: 250 (M+H)+; *H NMR (CDCI3) d: 235 (s, 3H), 2.55 (m, 
4H), 3.5 (m, 4H). 

S»P 34<)t>t 1 -(2-hvdTazino-3 J.6-trifluoro^pvridinvn^methvlDiperazine 

To a solution of the compound from step 346a above (23.24 g, 93.2 mmol) in 
500 mL of ethanol was added 37.34 g (746 mmol) of hydrazine hydrate, and the reaction 
was heated at reflux for 16 hours. The solvent was removed, and the residue was 
dissolved in CH2CI2. The solution was washed with water, dried over MgS04, filtered 
and the solvent removed under vacuum. The residue was triturated with ether, and 
collected by filtration to obtain 17.42 g of light yellow solid, mp 174-5°C MS: 262 
(M+H)+; *H NMR (CDCI3) 3: 2.35 (s, 3H), 2.52 (m, 4H), 3.42 (m, 4H), 3.76 (s, 2H), 
5.68 (s, 1H). Anal. Calcd for C10H14N5F3: C, 45.97; H, 5.40; N, 26.81; Found: C, 
45.99; H, 5.34; N, 26.65. 

Stgp 346g, l-f2J.5-trifluoro^pvridinv1V4-methy1pi r ^zi n ^ 

A suspension of 17.36 g (66.4 mmol) of the compound from step 346b above in 
200 mL of ethanol and 20 mL of 20% NaOH was stirred and air was bubbled through for 
16 hours. The mixture was poured into brine, and this mixture was extracted with 
CH2CI2. The extract was dried over MgS04, filtered, and the solvent was removed to 
give 13.40 g of a solid. The residue was purified by chromatography on silica gel, eluting 
with ethyl acetate, to afford 1 1.54 g of pure title product MS: 232 (M+H) + ; J H NMR 
(CDCI3) d: 2.34 (s, 3H), 2.52 (m, 4H), 3.46 (m, 4H), 7.66 (m, 1H). Anal. Calcd for 
C10H12N3F3: C, 51.94; H, 5.23; N, 18.18; Found: C, 51.63; H, 4.92; N, 17.73. 



• 215- 



WO 96/39407 PCT/US96/08991 

Step 34fid, 2^3.^<OTuon>4^4HnethvhnT)CT^ 



A solution of LDA (99.4 mmol, 66 J mL, 1 M in cyclohexane) in 50 mL of THF 
was prepared and cooled at -78°C for 15 iron. To this solution was added in a dropwise 
manner a solution of 8.87 g (75.7 mmol) of phenylacetonitrile in 35 mL of THF. The 
reaction was stirred at -78°C for 15 min, then 0°C for 30 min. The solution was then 
cooled to -60°C and a solution of the compound from step 346c in 35 mL of THF was 
added dropwise. The reaction mixture was stirred for 1 hour at -60°C and at 0°C for 3 
hours. The reaction contents were poured into excess NH4CI solution, and the mixture 
was extracted with CH2CI2. The extract was washed with brine, dried over MgS04 and 
filtered, and the solvent was removed. The residue was purified by chromatography on 
silica gel, eluting with 1:20 methanolxhloroform, to yield 10.24 g of the title compound. 
MS: 329 (M+H)+; 1h NMR (CDCI3) 9: 2.35 (s, 3H), 2.52 (m, 4H), 3.41 (m, 4H), 5.43 
(s, 1H), 7.35 (m, 3H), 7.45 (m, 2H), 8.13 (m, IH). Anal. Calcd for CigHi8N4F2-0.5 
H2O: C, 64.95; H, 5.57; N, 16.83; Found: C, 62^1; H, 5.50; N, 16.96. 

Step346e, l-tt-beiizvl-^S^ifliinm-a ^ 

To a solution of the compound from step 346d above (8.55 g, 26mmol) in 50 mL 
of ethanol was rapidly added 13.6 mL of cone. H2S04. After an initial temperature rise, 
the solution was stirred at room temperature for 2hr, then at reflux for 48 hours. The 
reaction solution was cooled and poured into H2O, adjusted to a basic pH with solid 
K2CO3 and extracted with CH2Q2. The extract was dried over MgS04 and filtered, and 
the solvent was removed The residue was purified by chromatography on silica gel, 
eluting with ethyl acetate to afford 3.57 g of the title compound. MS: 304 (M+H)+; 1h 
NMR (CDCI3) 9: 2.35 (s, 3H), 2.52 (m, 4H), 3.40 (m, 4H), 4.07 (m, 2H), 7.20 (m, 
1H), 7.30 (m, 4H), 8.05 (m, 1H). 

Step 346f. 4-(3^-difluoro-4-(4-methylpiperazin-l-yl)-2-pyridiiiyl)- 
2-gthoxvcarbonvl-4-phenvl-2-butenoic acid f»th Y i $ m 

To 30 mL of THF cooled to -60°C was slowly added 5.8 mL of butyl lithium 
(14.5 mmol, 2.5 M in hexane), and the solution was stirred for 10 min. To this first 
solution was added dropwise a solution of 3 .52 g (1 16 mmol) of the compound from step 
346e above in 15 mL of THF. The reaction mixture was stirred for 10 min, then a solution 
of 3.4 mL (16.8 mmol) of diethyl ethoxymethylenemalonate in 15 mL of THF was added 
dropwise. The reaction was stirred for 0.5 hours at -60°C, then for 2 hours at room 
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temperature. The reaction solution was poured into a 15% aq. NH4CI solution, and the 
mixture was extracted with CHCI3. The extract was dried over MgS04 and filtered, and 
the solvent was removed The residue was purified by chromatography on silica gel, 
eluting with ethyl acetate to afford 4.09 g of the title compound. MS: 520 (M+H)+; Anal 
5 Calcd for C27H35F2N3O5: C, 62.41; H, 6.79; N, 8.09; Found: C, 62^8; H, 6.63; N, 
8.07. 

Step 346g. 7,9Kiifluon>-4H-8-(4-methylpipt^ 
l-phCTvlKniinolizine-3-carhoxvlic acid, ethvl ester 

10 A 3. 1 6 g (6.08 mmol) sample of the compound from step 346f above was 

dissolved in 20 mL of DMSO, and the solution was heated at reflux for 1 hour. The 
solution was poured into aq. 5% NaHC03 solution, and the mixture was extracted with 
CHCI3. The extract was washed with brine, dried over MgS04 and filtered, and the 
solvent was removed. The residue (223 g) was purified by chromatography on silica gel, 

15 eluting with 4:1:0.1 ethyl acetate:ethanol:TEA to yield 681 mg of the title compound. MS: 
428 (M+H)+; *H NMR (CDCI3) d: 1.40 (m, 3H), 2.40 (m, 2H), 2.58 (m, 5H), 3.10 (m, 
2H), 4.38 (m, 2H), 7.40 (m, 6H), 8.12 (s, 1H), 9.30 (m, 1H). 

Step 346h. 7,9^imuon)^H-8-(4-methylpipera2inyl)-4-oxo- 
20 l-phenvl-Quinolizine-3-carboxvlic acid h ydrochloride 

A solution of the compound from step 346g above (623 mg, 1.46 mmol) in 30 
mL of THF was diluted with 15 mL of water. The suspension was cooled in an ice bath 
for 15 min, then IiOH»H20 (183 mg, 4.37 mmol) was added, the reaction was stirred for 
1 hour with cooling, then for 16 hours at room temperature. TLC showed the reaction to 

25 be incomplete, so an additional 123 mg of LiOH*H20 was added, and the reaction was 
stirred for 24 hours. The reaction contents were poured into H2O, and 1.3 mL of acetic 
acid were added. Solid NaHCC>3 was added until the solution was basic, and the mixture 
was extracted with CHCI3 containing a small amount of DMF. The extract was dried over 
MgS04 and filtered, and the solvent was removed. Excess DMF was removed by co- 

30 distillation with toluene. The residue was suspended in water and carefully acidified with 
0.5 M HCL The solution was frozen, and the water removed by freeze-drying. The solid 
was triturated with ether, collected by filtration, and dried for 48 hours at 50°C in vacuum 
to yield 171 mg of die title compound, mp 230°C (dec.). MS: 400 (M+H)+; *H NMR 
(DMSO-d6) 3: 2.73 (m, 3H), 2.80 (m, 4H), 3.70 (m, 4H), 7.40 (m, 6H), 7.93 (m, 1H), 
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9.33 (m, 1H), 11.0 (m, 1H). AnaL Calcd for C2lH20N3O3F2*H2O: C, 55.57; H, 4.89; 
N, 9.26; Found: C, 55.89; H, 4.62; N, 8.99. 

Example 347 

5 Scaled-Up Preparation of 8^3(S)-aininopyirolidinyl>-l-cyclopropyl- 

7-ffron>^H-9~^^ arid hydrochloric 

Step 347a. 4 -t-butoxv-3-chloro-2.5.6-triflnoropY ridin^ 

A 927.55 g (5.0 mol) sample of 3-chloro-2,4^ t 6-tetrafluoropyridine (from 
10 Fluorochem Ltd.) was dissolved in 4 L of anhydrous THF, and the solution was cooled to 
-10°G To this solution was added 429 (536 mol) of lithium t-butoxide in portions over a 
1-hr period, while maintaining the temperature between -5°C to -10°C. The reaction was 
stirred for 2 hours at - 1 0°C the cooling bath was removed, and the solution was wanned to 
room temperature over a 3 hours period. The THF was removed under reduced pressure. 
15 The residue was dissolved in 6 L of ether, and the solution was washed with 4x1 L of 
water. The ether solution was dried over MgS04, and the ether was removed under 
reduced pressure to give 1 123.44 g of the crude product The crude product was purified 
by chromatography, eluting with hexane. bp 43-47°C/0.6 mm Hg. 

20 Step 347b T 4-t-butoxv-3^methvI-2.5.6-trifliinrnp V rirfinP 

A 499 g (2.08 mol) sample of the compound from step 347a above was dissolved 
in 4 L of THF and cooled to -70°C While maintaining a N2 atmosphere, 1.6 L of sec- 
butyilithium (2.08 mol, 1.3 M) was added, and the reaction mixture was stirred for 1 hour. 
Iodomethane (129.6 mL, 2.08 mol) was added rapidly dropwise, while maintaining the 

25 temperature below -50°G The mixture was stirred while allowing the temperature to rise, 
and the stirring was continued for 16 hours. The reaction was quenched with 1 L of water 
while cooling with an ice bath, then 2 L of hexane woe added, the phases mixed well, and 
the layers separated. The organic layer was concentrated on a rotary evaporator. The 
residue was dissolved in hexane, dried over MgSCM, filtered and concentrated to give 496 

30 g of title compound, which was taken directly to the next step. 
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StCP 347d 4-t-butox v-2. S>HifliinnvVmethvIpvridine 

Lithium aluminum hydride (56.7 g, 1.42 mol) was added to 6 L of THF, and the 
suspension was stirred under N2. Hie temperature was adjusted to 0 to -5°C, and 476.5 g 
(2.27 mol) of the compound from step 347b above (dissolved in 750 mL of THF) was 

5 added in a stream over a 15 min period The mixture was stirred at room temperature for 
16 hours, then 500 mL of hexane was added. The reaction was then quenched while 
maintaining an internal temperature of 1 0-20°C by adding 57 mL of BfeO, 57 mL of 15% 
NaOH solution, and 17 1 mL of H2O, in that order. The mixture was filtered, and the filter 
cake was washed with THF and hexane. The filtrate was concentrated on a rotary 

10 evaporator with a bath temperature of 35°C The residue was purified by column 

chromatography on silica gel, during with hexane and 5% ethyl acetate in hexane to afford 
141 g of die tide compound. Distillation at 80-90°C and 1 mm Hg gave 103.4 g of die pure 
product 

15 Step 347d, — Alternate piwatipn gf ^bHtoxy-^^flwT^ 

A 476.5 g (2.27 mmol) sample of the compound from step 347b above was 
dissolve in 6 L of THF and stirred under N2- The temperature of the solution was adjusted 
to 0 to 5°C, and a solution of sodium bis-(2-methoxyethoxy)aluminum hydride in toluene 
(750 mL, 3.4 M, 2.5 mol) was added rapidly dropwise over 1 hour. The reaction mixture 

20 was stirred at room temperature for 16 hours, and 500 mL of hexane was added. The 
reaction was then quenched while maintaining an internal temperature of <25°C by careful 
addition of 500 mL of H2O. The organic layer was decanted, and the solids were washed 
thoroughly with hexane. The solvents wore combined and concentrated on a rotary 
evaporator, with a bath temperature of 55°C. The 440 g of crude product was twice 

25 purified by chromatography over silica gel, eluting with hexane and 3% ethyl acetate in 
hexane to give 137.5 of the pure tide compound. 

Step 347e, 2-(4-t-butoxv-5-fluoro-3H^ 

Diisopropylamine (445 mL, 3.18 mol) was dissolved in 1.5 L of anhydrous THF 
30 and stirred under N2. The solution was cooled to -40°C, and n-butyllithium (1.274 L, 
3.18 mole, 2.5 M in hexane) was added at a rate such that the internal temperature was 
maintained at -40 to -20°C. The solution was warmed to -10°C, then cooled to -70°C 
Cyclopropylacetonitrile (257 g, 3.17 mmol) was added dropwise to maintain die 
temperature below -68°C then the solution was stirred for 35 min. A sample of 4-t- 
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butoxy-2,5-difluoro-3-methylpyridine, from step 347c or 347d above, was dissolved in 
1.2 L of anhydrous THF. To this solution was added in a dropwise manner the first 
solution containing the lithium salt of cyclopropylacetonitrile, at a rate that the internal 
temperature remained below -70°G The solution was stirred at -78°C for 1 hour, then 
5 allowed to warm to 0°C. The reaction was quenched by adding 1 L of satd aq. NH4CI 
solution and 1L of H2O. The organic layer was separated. The aqueous layer was 
extracted with ethyl acetate. The organic layers were combined, washed with brine, dried 
with MgS04, and concentrated on a rotary evaporator to give an oil residue. The oil was 
distilled at 0.2 mm Hg at 25-35°C to remove low boiling impurities and residual 
10 cyclopropylacetonitrile. The residue was twice chromatographed on silica gel, eluting with 
7% ethyl acetate in hexane to afford 646 g of pure title compound MS: 263 (M+H) + ; lfj 
NMR (CDCI3) d: 0.50 (m, 2H), 0.64 (m, 1H), 0.75 (m, 1H), L43 (d, J= 1.5 Hz, 9H), 
L50 (m, 1H), 2.29 (s, 3H), 3.76 (d, J=7.5 Hz, 1H), 8.31 (s, 1H). 

15 Step 347ft 2-(4K:hloro-5-fluoro-3-m^ 

To a cooled (0°C) solution of the compound from step 347e above (189.78 g, 
0.72 mol) in 1.6 L of CH2CI2 and 270 mL of DMF was added 300 mL (3.2 mol) of 
POCI3, and the reaction was stirred for 12 hours. Another 25 mL (0.27 mol) of POCI3 
was added, and the reaction stirred for an additional 12 hours. The reaction mixture was 

20 then poured into H2O, and this mixture was stirred for 1 hour. The organic material was 
extracted with CH2CI2, which was washed with H2O, sat aq NaHC03 solution, H2O, 
dried over MgS04, filtered and evaporated under vacuum to afford 129.3 g of the title 
compound as an oil. MS: 225, 227 (M+H)+ 191. l H NMR (CDCI3) d: 0.48 (m, IH), 
0.58 (m, 1H), 0.66 (m, IH), 0.77 (m, 1H), 1.50 (m, IH), 2.49 (s, 3H), 3.80 (d, J=8 Hz, 

25 IH), 8.39 (s, IH). 

Step 347g. 2-(4-chloro-5-fluoro-3-mediyl-2-pyridinyl> 
— 2-CTclonropvlacetic acid, ethvl ester 

To 1L of ethanol saturated with ca. 400 g HQ gas and stirred under N2 and 
30 cooled to 0°C was added a solution of 135.8 (0.6 mol) of die compound from step 347f in 
90 mL of ethanol, and the reaction was stirred for 3 hours at 0°C To this solution was 
added 90 mL of H2O, and the reaction mixture was heated at 80°C for 2 hours. The 
mixture was poured over ice to make a total volume of 4 L The solution was neutralized 
with 50% NaOH to pH 8 while maintaining the temperature below 0°C The solid was 
35 filtered off, redissolved in CH2CI2, and die residual water layer removed. The organic 
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layer was dried over MgS04 and evaporated to leave a tan solid (134.4 g). MS: 272 
(M+H)+; *H NMR (CDCI3) d: 0.12 (m, 1H), 038 (m, 1H), 0.54 (m, 1H), 0.75 (m, 1H), 
1.20 (t, J=7.5 Hz, 3H), 1.68 (m, 1H), 2.40 (s, 3H), 3.24 (d, J=9.3 Hz, 1H), 4.16 (q, 
J=7.5 Hz, 2H), 8.36 (s, 1H). 

5 

Step 347fr t 2-(4^hloro-5-fluon)-3^ ^ 

A solution of the compound from step 347g above (130.72 g, 0.48 mol) in 530 
mL of anhydrous THF was stined under N2 at -78°C To this was added a solution of 
UAIH4 (480 mL, 1 M in THF, 0.48 mol) dropwise while maintaining the temperature 

10 below -60°G The reaction was stirred at -78°C for 2 hours. The reaction was quenched by 
addition of H2O (16 mL), 15% NaOH (16 mL and H2O (46 mL), and the mixture was 
stirred for 1 hour at room temperature. The solid was removed by filtration and washed 
with ether. The combined organic were washed with brine, dried over MgS04, filtered 
and evaporated under vacuum to afford the title compound (108.6 g) as a white solid. MS: 

15 230 (M+H)+, 196; *H NMR (CDCI3) d: 0.21 (m, 2H), 0.44 (m, 1H), 0.60 (m, 1H), 1.21 
(m, 1H), 2.39 (s, 3H), 2.56 (m, 1H), 3.52 (br s, 1H), 4.02 (m, 2H), 8.31 (s, 1H). 

Step 347i T 2^4^Moro-5-fluor(>3-met hvl-2-^^ 

Anhydrous DMSO (80 mL, 1.14 mol) was dissolved in 900 mL of anhydrous 
20 CH2CI2, and stirred under N2- The solution was cooled to -78°C and a solution of oxalyl 
chloride (2.0 M, 284 mL, 0.569 mol) in CH2CI2 was added over a 20 min period while 
holding the internal temperature below -60°C and stined for 35 min longer. The compound 
from step 346h (109 g, 0.475 mol) was dissolved in 400 mL of anhydrous CH2CI2 and 
added dropwise to the first solution, while holding the internal temperature below -60°C. 
25 The reaction mixture was stirred for 30 min, and triethylamine (327 mL, 2.34 mol) was 
added dropwise over 10 min. The reaction was stined as the internal temperature was 
raised to -10°C. The reaction was quenched with 500 mL of H2O, and the organic layer 
was isolated, washed with H2O, dried over MgS04 and evaporated to give 109.64 g of the 
title compound. MS: 228 (M+H)+; l H NMR (CDCI3) 3: 0.24 (m, 1H), 0.35 (m, 1H), 
30 0.59 (s, 1H), 0.76 (m, 1H), 1.55 (m, 1H), 2.38 (s, 3H), 3.19 (dd, J=2.7, 9 Hz, 1H), 
8.37 (s, 1H), 9.87 (d, J=2,7 Hz, 1H). 
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Step 347j. 4K4^hloio-5-fluoro-3-methyl-2-pyridinyl)- 
4^clQpropvl-2-€thoxvcaifaonvl^batennic acid ethvl ester 

The compound from step 347i above (109.68 g, 0.48 mol) was dissolved in L3 
L of absolute ethanol and stirred under N2- To this solution was added diethylmalonate 
5 (351 mL, 2.31 mol), piperidine (45.5 mL, 0.46 mol) and acetic acid (45.5 mL, 0.79 mol). 
The solution was heated at reflux for 8 hours and cooled to room temperature. The solvent 
was removed with a rotary evaporator, and the residue was dissolved in ethyl acetate. This 
solution was washed with water, brine, dried over MgS04 and concentrated to give an oily 
residue. The residue was distilled in a short-path distillation apparatus at 0.2 mm Hg and 
10 25-56°C to remove excess diethyl malonate and volatile impurities. The residual oil was 
taken directly to the next step. 

Step 347k. 8-chloro- 1 K^clopropyl-7-fluoro-«I-9-methyl- 
4^X(HluinoH2!n^3-carboxvlic acid ethvl ester 

15 The compound from step 347j above was dissolved in 400 mL of anhydrous 

DMSO and heated at reflux for 1 hour. The hot reaction mixture was slowly poured into 
rapidly stirred ice water (3 L). The product was filtered off and washed with water (3L) 
and hexane (1.5 L). The product was dried in a vacuum oven for 16 hours to afford 105 g 
of the tide compound as a yellow crystalline solid. MS: 324 (M+H)+; *H NMR (CDCI3) 

20 d: 0.75 (m, 2H), 1.06 (m, 2H), 1.43 (t, 3H), 2.32 (m, 1H), 3.09 (s, 3H), 4.43 (q, 2H), 
8.39 (s, 1H), 9.43 (dd, J=l, 6 Hz, 1H). 

Step 3471. 8-(3(S)-(BOC-amino)pyrrol^ 

7-flTOro^H'9-methvl^XO^uinoli2ine^^carbQxv1ic ac i d, ethvl ester 

25 A 93. 1 g (0.29 mmol) sample of the compound from step 347k above was 

dissolved in 1.24 L of acetonitrile, and 137 g (0.72 mol) of 3(S)-(BOC-amino)pyrroUdine 
and 113 g (1.45 mol) of NaHCC>3 were added. The mixture was heated at reflux under N2 
for 1 hour. The reaction mixture was cooled to 25°Q and 700 mL of H2O were added. 
The mixture was extracted with ethyl acetate, and the solvent was washed with water, IN 

30 HO, water and brine. The solvent was dried over MgS04 and concentrated to a thick tar. 
MS: 474 (M+H)+; 1h NMR (CDCI3) d: 0.60 (m, 2H)0.95 (m, 2H), 1.41 (t, 3H), 1.42 
(m, 2H), 1.46 (s, 9H), 2.60 (s, 3H), 3.50 (m, 1H), 3.82 (m, 1H), 3.95 (m, 1H), 4.49 (q, 
2H), 4.79 (br s, 1H), 8.2 (s, 1H), 9.25 (d, 1H). 
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Step 347m. 8^3(S)-(BOC-amino)pynDHdinyl)-lK^opropyl- 
7-fluQTO^H-9-methvl^^ acid 

The material from step 3471 above was dissolved in 900 mL of THF, and 550 mL 
of water and 107.5 g (2.56 mol) of LiOH*H20 were added The mixture was heated at 
5 reflux under N2 for 1 hour. The mixture was diluted by pouring into a mixture of 1 L of 
THF and 0.5 L of water, with addition of ice to assist cooling. Cone. HQ was added with 
vigorous mixing to bring the acidity to pH 4, while holding the internal temperature below 
15°C. The yellow precipitate was filtered off, then dissolved in CH2Q2. The solution 
was washed with water until the washings tested neutral, then dried over MgS04 and 
10 concentrated. MS: 446 (M+H)+; *H NMR (CDCI3) d: 0.69 (m, 2H), 1.02 (m, 2H), 1.48 
(s, 9H), 2.12 (m, 2H), 2.30 (m, 1H), 2.62 (s, 3H), 3.60 (m, 1H), 3.79 (m, 1H), 3.96 
(m, 2H), 4.38 (br s, 1H), 5.11 (br s, 1H), 8.13 (s, 1H), 8.99 (d, 1H), 13.82 (s, 1H). 

Step 347n. S-CSCS^aminoJpyrrolidinyl^l-qrclopropyl- 
15 7-fluoro^H'9-methv1^xckiuino1irine-3^arboxvUc acid hydrochloride 

A 140 g sample of the compound from step 347m above was dissolved in 1.2 L 
of CH2CI2, and 1.0 L of 1.0 M HC1 in acetic acid was added over 5 min. The mixture 
was stirred under N2 for 1 hour at room temperature. The product was collected by 
filtration and washed with CH2CI2 until colorless. The solid was dried in a vacuum oven 

20 (50°C 10 mm Hg) for 48 hours. This material (307.45 g) was added to 3.8 L of absolute 
ethanol pre-warmed to 70°C. To the mixture was added 1.23 L of H2O, and the mixture 
was heated to boiling and stirred until all solid dissolved. Stirring was discontinued, seed 
crystals were added, and the solution allowed to cool to room temperature. The mixture 
was then cooled at 0°C for 12 hours and at -25°C with stirring for 2 hours. The product 

25 was filtered off and washed with chilled absolute ethanol. The solid was dried in vacuum 
for 48 hours to give the title product (261 g) as a yellow solid. MS: 346 (M-C1)+; l H 
NMR (CD3OD) 3: 0.69 (m, 2H), 1.06 (m, 2H), 2.26 (m, 2H), 2.52 (m, 1H), 2.73 (s, 
3H), 3.88 (m, 2H), 4.05 (m, 2H), 4.18 (m, 1H), 4.88 (br s, 1H), 8.03 (s, 1H), 9.02 (d, 
J=10.8 Hz, 1H). 
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Example 348 

8-(^iro-13-dioxacyclopentane[2.3]-l-piperidinyl)- 
UvdPiroPVl-7-fluoro^H-9-^ 

5 SteaMSa, N^CB^hvdroxvpiperidinP. 

A sample of 3-hydroxypiperidine HQ (50.0 g) was dissolved in a small amount 
of water and the solution was cooled to 0°C in an ice bath. The HCL was neutralized by 
slow addition of 363 mL of IMNaOH. An additional 1.2 eq of 1 MNaOH was added 
quickly, and 52 mL of benzyl chloroformate in 20 mL of ether was added dropwise, then 
10 the solution was stirred for 4 hours at 0°C The solution was diluted with 600 mL of water . 
and extracted with methylene chloride. The organic extract was dried over Na2S04, 
filtered, and taken to dryness to afford 89.2 g of the title compound. 

StgP 34flt), N-CBZ^Wn-pipeririine 

15 A 30.0 g sample of N-CBZ-3-hydroxypiperidine, from step 348a above, was 

dissolved in 250 mL of DMSO, and the solution was cooled to 0°C To this solution, 
stirred at 0°, was added 142 mL of triethylamine, and next was added dropwise a solution 
of 60.88 g of pyridine*S03 complex dissolved in 250 mL of DMSO. The cooling bath 
was removed, and the reaction mixture was stirred at room temperature for 20 hours. The 

20 reaction mixture was diluted with water, and the mixture was extracted with methylene 
chloride. The extract was dried over Na2S04, filtered, and taken to dryness. The DMSO 
was distilled off under reduced pressure, and the residue purified by distillation in a 
kugelrohr apparatus to yield 26.53 g of the title compound. 

25 SfeP 34fo, SDiro-1.3-dioxacvclopentaner2.3lDro e ridine 

A 10.0 g sample of N-CBZ^3-oxo-piperidine, from step 348b above, was 
dissolved in 10 mL of toluene and 5.98 mL of ethylene glycol and 0.408 g of p- 
toluenesulfonic acid were added. The solution was stirred at 130°C for 96 hours, then 
poured into 5% NaHCC>3 solution. The mixture was extracted with methylene chloride, 
30 the extract was dried over Na2S04, then the solvent was removed under vacuum and the 
residue was distilled in a kugelrohr apparatus to give 7.30 g of the title compound. 
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Step 348d. 8-(spiro-13Hlioxacyclopentane[2.3]-l-piperidinyl>- 

l^lorn™v1-7-fluon>^-9-*neft^^^ acid 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with spiro- 1 3-<tioxacyclopentane[2.3]piperidine, from step 348c 
5 above, and carrying the product forward as in Example 253 steps j-k, the tide compound 
was prepared (245 mg). mp 184-187°C MS: 403 (M+l) + ; l H NMR (CDCI3) d: 0.69 
K 2H), 1.03 (m, 2H), 1.88 (m, 2H), 1.99 (m, 2H), 2.28 (m, 1H), 2.82 (s, 3H), 335 
(m, 4H), 3.97 (m, 4H), 8.36 (s, 1H), 9.20 (d, 1H, J=3 Hz), 13.91 (s, 1H). Anal. Calcd 
for C21H23N2O5F *0.5 H2O: C, 61.31; H, 5.88; N, 6.81; Found: C, 61.41; H, 5.91; N, 
10 6.62. 

Example 349 

8- (3-amino^metho^^yrrolidinyl)- 1 -cyclopropyl- 
7-flHOTQ^H-9-methvl^xo^uino^eK3-carboxvlic acid hydrochloride 

15 

StgP 349^ N-CBZ-nvrmline 

A 50.0 g sample of pyrroline (Aldrich) was dissolved in 868 mL of 1M NaOH, 
and the solution was cooled to 0°C Benzyl chloroformate (103.29 mL) was dissolved in 
100 mL of ether and added to die solution of pyrroline dropwise over a 1 hour period. The 
20 solution was stirred for 4 hours at 0°C, then diluted with 500 mL of water and extracted 
with methylene chloride. The extracts were combined, dried of Na2S04, filtered, and 
evaporated to dryness to yield 144.6 g of the title compound. 

SteP 349b, N^CBZ-3.4^poxv-Tivfrolidin ft 

25 In a dry system under N2 a 15.0 g sample of N-CBZ-pyrroline, from step 349a 

above, was dissolved in 200 mL of methylene chloride, and the solution was cooled to 
0°C. To this solution was added 46.3 g of m-chloroperbenzoic acid dissolved in 500 mL 
of methylene chloride dropwise over a 1 hour period. The reaction mixture was then 
heated at 45°C for 18 hours, then recooled to 0°C To the cool solution was added 3 g of 

30 sodium bisulfite, and the mixture was stirred for 1 hour and poured into 1 L of 1 N NaOH. 
The organic layer was washed with water, dried over Na2S04 filtered and evaporated to 
afford 14.5 g of the title compound. 
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Step 349c N>CBZ-3^azido-4-hvdroxv-Dvrro1idine 

A 16.18 g sample of N-CBZ-3,4-epoxy-pynolidine was dissolved in 145 mL of 
acetone. A 14.39 g sample of sodium azide was dissolved in 130 mL of water and added 
to the acetone solution. The reaction mixture was stirred at 60°C for 16 hours, then poured 
5 into 400 mL of satd. NaQ solution. The quenched reaction mixture was extracted with 
methylene chloride, which was dried over Na2S04, filtered and evaporated. The residue 
was purified by flash chromatography over silica gel to afford 21.40 g of die title 
compound. 

10 SKP 349d, N-CBZ-3^azid o-4>methoxv>nvrrnlidin ft 

A 3.36 g sample of NaH was suspended in 60 mL of THF in a dry flask under 
N2 and cooled to 0°C. A 20.0 g sample of N-CTZ-3-azido-4-hydn)xy-pyrrolidine, from 
step 349c above, was dissolved in 200 mL of THF, and this solution was added dropwise 
to die suspension of NaH. The reaction mixture was stirred for 30 min at 0°C, 30 min at 

15 room temperature, and recooled to 0°C To this solution was added dropwise a solution of 
5.70 mL of methyl iodide in 60 mL of THF. The reaction mixture was stirred at 0°C for 30 
min and at room temperature for 23.5 hours. The reaction mixture was poured into 500 
mL of 5% NH4CI solution, and the mixture was extracted with methylene chloride. The 
extract was dried over Na2SC>4, filtered and evaporated. The residue was purified by flash 

20 chromatography over silica gel to afford 8.99 g of the title compound. 

SEP M9g, N-CBZ-3-amino-4-methoxv-pvrrnHdiTi ft 

A 8.98 g sample of N-CBZ-3-azido-4-methoxy-pyrrolidine, from step 349d 
above, was dissolved in 100 mL of methanol and hydrogenated at room temperature under 
25 4 Atm of H2 in the presence of 6.8 gof RaNi for 4 days in a sealed bomb. The catalyst 
was removed by filtration, and the methanol was evaporated. The residue was dissolved in 
methylene chloride, dried over Na2S04, and filtered. The solvent was removed to yield 
5.60 g of the title compound. 

30 StCP 349f r N-CBZ-3-fBOC-aminoV4-merhoxv^vrrn1i^nP 

A 5.60 g sample of N-CBZ-3-(BOC-amino>4-methoxy-pyiTolidine was 
dissolved in 120 mL of methylene chloride in a dry flask under N2 and cooled to 0°C To 
this were added 6.61 mL of triethylamine and 7.76 g of di-t-butyl dicarbonate dissolved in 
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50 mL of methylene chloride (dropwise). The reaction mixture was stiired at )°C fro 1 
hour and at room temperature for 24 hours. The reaction was quenched by addition to 
water. The mixture was extracted with methylene chloride. The extract was dried over 
Na2S04> filtered and evaporated to yield 6.88 g of crude product The residue was 
5 purified by flash chromatography over silica gel to afford 1.97 g of pure tide compound. 

SKP 349g, 3^QC-aminoV4-methoxv-DviTolidine 

A 1.97 g sample of N<!BZ-3^(X:-amino)-4-m^hoxy-pyrrolidine, from step 
349f above, was hydrogenated over 0.2 g of 10% Pd/C in 100 mL of methanol under 4 
10 Atm of H2 at room temperature for 24 hours. The catalyst was removed by filtration, the 
solvent was removed to yield 1.28 g of title compound 

Step 349h. 8K3-anrino^methoxypyirolidinyl>- 1-cyclopropyl- 

7-fluonMH-9-methvl^ acid hydrochloride 

15 Following the procedure of Example 253 step j, replacing the 3-BOC- 

aminopyrrolidine thereof with 3-(B(X^-amino)-4-methoxypyrTolidine, from step 349g 
above, and carrying the product forward as in Example 253 steps j-1, the title compound 
was prepared (369 mg). MS: 376 (M+l)+; *H NMR (CD3OD) 3: 0.71 (m, 2H), 1.88 (m, 
2H), 2.30 (m, 1H), 2.74 (s, 3H), 3.51 (s, 3H), 3.84 (m, 2H), 3.98 (m, 1H), 4.24 (m, 

20 3H), 8.02 (s, 1H), 9.02 (d, 1H, J=3.5 Hz). Anal. Calcd for C19H23N3O4CHM H2O: 
C, 46.16; H, 6.46; N, 8.68; Found: C, 47.53; H, 6.06; N, 9.36. 

Example 35Q 

8K4-anuno^methylpyrrolidinyl)- 1 -cyclopropyl-7-fluoro- 
25 4H-9-methvl-^oxo-<iuinohzine-3-carboxvlic acid h ydrochloride 

SfeP 3?0a» N-CBZ^hvriroxvpiperidine 

A 35.43 g of 4-hydroxypiperidine was suspended in 420 mL of 1 M NaOH, and 
cooled to 0°C. To this stirred solution was added 50.0 mL of benzyl chloroformate 
30 dissolved in 100 mL of ether dropwise over a 1 hour period. The reaction mixture was 
stirred for 3 hours, diluted with 200 mL of water, and extracted with methylene chloride. 
The extract was dried over Na2S04> filtered and evaporated to afford the title compound. 
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SteP 350b, N-CTZ-4-oxopiperidine 

A 43.1 g sample of N-CBZ^4-hydroxypiperidine, from step 350a above, was 
dissolved in 370 mL of DMSO in a dry flask under N2 and cooled to 0°C To this solution 
was added 204 mL of diethyl amine, thai a solution of 87.5 g of pyridine*S03 in 370 mL 
5 of DMSO was added drop wise over a period of 1 hour. The reaction was stirred for 24 
hours at room temperature, then quenched by addition to 1 L of NaQ solution. The 
mixture was extracted with methylene chloride. The extract was dried over Na2SC>4, 
filtered and evaporated. The residue was chromatographed of a silica gel column to afford 
1 1.49 g of the title compound. 

10 

Step 350c, — NKa^hydro^tT^vtojpCTtfTO 

A 58 mL sample of methyl magnesium bromide was placed into a dry flask under 
N2 containing 450 mL of dry ether cooled to -20°C A 25.00 g sample of N-CBZ-4- 
oxopiperidine, from step 350b above, was dissolved in 100 mL of dry ether and added to 

15 the reaction vessel dropwise over a 1 hour period The reaction mixture was stirred for 1 
hour, then warmed to room temperature over a 2.5-hour period. The reaction was 
quenched by dropwise addition of an excess of satd NH4CI solution. The layers were 
separated, and the aqueous layer was extracted with ether. The organic layers were 
combined, dried over Na2S04, filtered and evaporated. The residue was distilled in a 

20 kugelrohr apparatus to yield 44.3 g of the title compound. 

StCP 350(1, N-CBZ^(acetvlaminoV4^methv1nineridine 

A solution of 270 mL of 90% sulfuric acid and 34 mL of acetonitrile was 
prepared and cooled to 0°C. A 44.3 g sample of N-CBZ-4-hydroxy-4-methylpiperidine, 

25 from step 350c above, dissolved in acetonitrile was added dropwise to the stirred solution 
in the reaction vessel over a 2 hours period. The reaction mixture was stirred an additional 
45 min at 0°C and 2.5 hours without cooling. The reaction mixture was poured over 1 kg 
of ice, and the mixture was adjusted to pH 12-13 with 50% NaOH. This mature was 
extracted with ethyl acetate. The organic layers were combined, dried over Na2S04, 

30 filtered and evaporated to give the title compound (101.5 g) as a white solid. 



-228- 



WO 96/39407 



PCT/US96/08991 



Stgp 350s. N^Z^amiiio^methvlpiperidine 

A 53 g sample of N-CBZ^acetylamino)^methylpiperidine, from step 350e 
above, was dissolved in 202 mL of 12 M HQ and heated at 1 15°C for 90 hours. The 
reaction mixture was poured over 800 g of ice. This mixture was extracted with methylene 
5 chloride. The organic layers were combined, dried over Na2SC>4, filtered and evaporated 
to give 37.6 g of the tide compound. 

Stgp 35Qf, N-CBZ^fBOC-^QH-n^^lpipCTdmg 

In a dry flask under N2 a 37.6 g sample of N<BZr4-amino-4-methylpiperidine, 
10 from step 350e above, was dissolved in 220 mL of CC34, 5 1.3 mL of triethylamine was 
added, and 52.2 g of di-t-butyl dicarbonate was added in snail portions. The solution was 
stirred at 38°C for 20 hours, then washed with water. The organic solvent was dried over 
Na2S04> filtered and evaporated to give 23.71 g of title compound. 

15 Stgp 350g, 4^(X:-^nQ)^fTO»ylpipgriding 

A 23.7 1 g sample of N-CTZ^(B(X^-amino)-4-methylpiperidine, from step 350f 
above, was hydrogenated as described in Example 349g above to give 15.7 g of title 
compound. 

20 Step 350h. 8^4-amino^methylpjpohdinyl)-l-cyclopropyl-7-fluoro- 

4H-9-methvl-4-oxo-Quinolizine-3-carboxvlic acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyirolidine thereof with 4-(BOC-amino)-4-methylpyrrolidine (Aldrich) and carrying 
the product forward as in Example 253 steps j-1, the title compound was prepared (513 
25 mg). mp 205-207°C. MS: 374 (M+l)+; *H NMR (CD3OD) 9: 0.71 (m, 2H), 1.08 (m, 
2H), 1.54 (s, 3H), 2.00 (m, 4H), 2.38 (m, 1H), 2.87 (s, 3H), 3.60 (m, 4H), 8.20 (s, 
1H), 9.27 (d, 1H, J=3 Hz). AnaL Calcd for C20H25N3O3C1F-3 H2O: C, 51.78; H, 
6.73; N, 9.06; Found: C, 51.64; H, 6.39; N, 9.01. 
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ExamnlR 351 

8-(4-(2-hydroxyethyl)piperid^ 
7-fluoro^H-9^^^ethv1^xf>^l1inn1iTinft-^<^nxv1icadri 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with 1 -piperidineethanol, obtained fitom Aldrich, and carrying the 
product forward as in Example 253 steps j-k, the title compound was prepared (270 mg). 
MS: 389 (M+l)+; lH NMR (CD3OD) d: 0.73 (m, 2H), 1.09 (m, 2H), 2.40 (m, 1H), 2.93 
(s, 3H), 3.42 (m, 4H), 3.54 (m, 1H), 3.75 (m, 2H), 3.78 (m, 4H), 3.96 (m, 2H), 8.29 
(s, 1H), 9.32 (d, 1H, J=3.3). AnaL Calcd for C20H24N3O4F.2.5 H2O: C, 55.29; H, 
6.73; N, 9.67; Found: C, 55.08; H, 6.02; N, 9.56. 

Exam ple 352 
8^4Kmemoxymemyl)piperidinyl)-l-cyclopropyl- 

St6P 352a, N-CBZ-4-methoxvmfithnxvpipprirtin^ 

A 4.00 g sample of N-CTZ-4-hydroxypiperidine, prepared as in Example 350a 
above, was dissolved in 45 mL of methylene chloride, and 1 1.85 mL of 
diisopropylethylamine was added. To this solution was then added 3.87 mL of 
chloromethyl methyl ether dropwise over 10 min. The reaction mixture was stirred at room 
temperature for 17 hours, diluted with 50 mL of methylene chloride, and washed with 0.5 
M phosphoric acid, 5% NaHC03 and water. The solvent was dried over Na2S04, filtered 
and evaporated to give 4.43 g of the title compound. 

Step 352b, 4-methoxvmetfioxvpipRriHinp 

A 4.43 g sample of N<BZ-4-memoxymethoxypiperidine, from step 352a above, 
was hydrogenated as described in Example 349g above to give 2. 15 g of title compound. 

Step 352c. 8-<4-(memoxymemyl)pipericlinyl)-l-cyclopropyl- 
7-f^0TQ4H-9-methvl^xo^mnolizine -3-caiboxvlit!af:if1 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with 4-nTemoxymethylpiperidine, from step 352b above, and carrying 
the product forward as in Example 253 steps j-k, the title compound was prepared (270 
mg). mp 128-130°C. MS: 405 (M+l)+; If! NMR (CD3OD) d: 0.69 (m, 2H), 1.03 (m, 
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2H), 1.68 (m, 3H), 1.98 (m, 1H), 2.12 (m, 1H), 2.27 (m, 1H), 2.79 (s, 3H), 3.28 (m, 
1H), 3.37 (m, 3H), 3.65 (m, 1H), 3.79 (m, 1H), 4.71 (m, 2H), 8.38 (s, 1H), 9.20 (d, 
1H, J=12 Hz), 13.88 (s, 1H). AnaL Calcd for C2lH25N2(>5F*0.5 H2O: C, 61.02; H, 
6.1 1; N, 6.87; Foun± C, 61.01; H, 6.34; N, 6.78. 

Example 353 

8-{3-amino-3-methylpiperidiny 1)- 1 -cyclopropyl- 
7-fluoro^H-9-methvI-4K)XO-qu^ acid hydrochloride 

SKP 353a, N-benzvl>3-hvdroxv>3-methvlpmeridine 

To added system under N2 was added 400 mL of dry ether and 32.2 mL of 
methyl magnesium bromide, and the solution was cooled to -30°C To this solution was 
added drop wise a solution of 16.626 g of N-benzyl-3-piperidone (Aldrich) in 50 mL of dry 
ether. The reaction mixture was then stirred at room temperature for 4 hours. The reaction 
was quenched by dropwise addition of said NH4CI solution with cooling until the 
suspended solid separated. An additional 300 mL of 10% NH4CI solution was then 
added, and the layers ware separated. The aqueous layer was washed with ether, the 
organic solution and extracts were combined, dried over Na2SQ4, filtered and evaporated. 
The residue was distilled in a kugelrohr apparatus to give 17.942 g of the tide compound. 

Step 353b, N-benzvl-3-facetvlaminoV 3-methvlDiperidine 

A 21.961 g sample of N-benzyl-3-hydroxy-3-methylpiperidine, prepared as in 
step 353a above, was dissolved in 16.8 mL of acetonitrile and added dropwise over 1.5 
hours to 134 mL of vigorously stirred 90% sulfuric acid cooled to 0°C The reaction 
mixture was stirred for an additional 15 min at 0°C, and at room temperature for 6 hours. 
The reaction was quenched by pouring the reaction mixture over ice. This solution was 
adjusted to pH 12 with 50% NaOH solution and was then extracted with methylene 
chloride. The extract was dried over Na2S04, filtered and evaporated to yield 19.2 of the 
title compound. 

StefciSfo N-benzvl^amino-3-methvlpiperirfinft 

The sample of N-benzyl-3-(acetylamino)-3-methylpiperidine from the previous 
step was stirred with 100 mL of cone. HC1 at 1 10°C for 36 hours. The reaction mixture 
was poured over 800 g of ice. This mixture was extracted with methylene chloride. The 
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organic layers were combined, dried over Na2S04, filtered and evaporated to give the title 
compound. 

Step 353d. N-benzvl-34BOC-aminoV3^methvlpiperidine 

The N-benzyI-3-anuno-3-methylpiperidine of the previous step was reacted with 
di-t-butyl dicarbonate according to die procedure of Example 350f above, and the title 
compound was isolated. 

Step 353e. 3^(X:-aminoV3-methvlDiDeridine 

A 3.32 g sample of N-benzyl-3-(BOC-amino)-3-methylpiperidine was 
hydrogenated according to the procedure of Example 350f above, and Z50 g of the tide 
compound was isolated. 

Step 353f. 8K3-amino-3-methylpiperidinyl)-l-cyclopropyl- 

7-fluoro-4H-9-methvl^xo^^^ acid hydrochloride 

Following die procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with 3<B(X:-amino)-3-methylpiperidine, from step 353e above, 
and carrying the product forward as in Example 253 steps j-1, the tide compound was 
prepared (225 mg). MS: 373 (M+l)+; »H NMR (CD3OD) 3: 0.69 (m, 2H), 1.05 (m, 
2H), 1.53(m, 3H), 1.80 (m, 1H), 2.23 (m, 2H), 2.86 (m, 3H), 3.23 (m, 2H), 3.41 (m, 
2H), 3.72 (m; 2H), 8.68 (m, 2H), 8.15 (m, 1H), 9.01 (m, 1H), 13.64 (s, 1H). Anal. 
Calcd for C20H25N3O3ClF*H2O: C, 56.14; H, 6.36; N, 9.82; Found: C, 55.73; H, 6.43; 
N, 9.48. 

Example 354 

8^3-pyrrolylpiperidinyl)-l -cyclopropyl-7-fluon>- 
4H-9-methvl-4-oxo-quinolizine-3H:arboxvlic acid 

Step 334a. N-CBZ-3-(medianesulfonvIoxvlpiperidine 

A 4.0 g sample of N-CBZ-3-hydroxypipCTidine (prepared from 3- 
hydroxypiperidine by standard methods) was dissolved in 25 mL of methylene chloride 
and cooled to 0°C. To this was added 3 55 mL of triethylamine, then a solution of 1.77 
mL of methanesutfonylchloride in 4 mL of methylene chloride was added dropwise. The 
reaction mixture was stiired at 0°C for 15 min and at room temperature for 1 .5 hours. The 
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reaction was quenched by dilution with methylene chloride and extraction with 15% 
NaHC03 solution. The layers were separated, and the organic layer dried over Na2SQ4, 
filtered and evaporated to give 5.02 g of die title compound. 

Step 3?4b, — N-CB^p^yipip^ridjnfi 

A 5.02 g sample of the N-CBZr3-(methanesulf onyloxy)piperidine from step 354a 
above was dissolved in 8.89 g of pyrrole and heated at 100°C for 20 hours. Excess pyrrole 
was removed undo- vacuum, and the residue was washed with 5% NaHC03 solution, 
water, dried over Na2SC>4, filtered and taken to dryness. The residue was purified by 
flash chromatography on silica gel, elating with 0-1% methanol in methylene chloride to 
afford 0.500 g of die title compound. 

Step 354c. — 3-pYirr9iylpipgri(tinfi 

A 612 mg sample of N-CBZ-3-pyrrolylpiperidine, from step 354b above, was 
hydrogenated according to the procedure of Example 350f above, and 500 mg of the tide 
compound was isolated. 

Step 354d. 8-(3-pyrrolylpiperidinyl)-l-cyclopropyl- 

7-fluoro-4H-9-methvI^xn^inn1irin ff -3-carboxvHc acid 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with 3-pyrrolylpiperidine, from step 354c above, and carrying the 
product forward as in Example 253 steps j-k, the title compound was prepared (157 mg). 
mp 182-185°C. MS: 410 (M+l)+; *H NMR (CD3OD) d: 0.71 (m, 2H), 1.03 (m, 2H), 
1.93 (m, 2H), 226 (m, 3H), 2.78 (s, 3H), 2.91-3.78 (m, 6H), 6.19 (m, 2H), 6.77 (m, 
2H), 8.23 (s, 1H), 9.15 (d, 1H, J=12 Hz), 13.09 (s, 1H). Anal. Calcd for 
C23H24N303F*2.25 H2O: C 61.39; H, 5.83; N, 9.34; Found: C, 61.40; H, 5.63; N, 
8.94. 
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8-(3-aminopiperidinyIH-cycto^ 

StSP 35fa (RV3-^niinft-2^iipCTidQPC 

A sample of D-ornithine methyl ester hydrochloride was dissolved in 240 mL of 
methanol, and stirred with 75 g of an anion exchange resin in the OH" form for 4 hours at 
room temperature. The suspension was filtered, and the filtrate was taken to dryness. The 
residue was distilled in a kugelrohr apparatus to yield 739 g of the title compound. 

Step 355b. RV3-^nQpjjpgrjiding 

A 7.49 g sample of (R)-3-amino-2-piperidone, from step 355a above, was 
dissolved in 140 mL of THF, and the solution was cooled to 0°C To this solution was 
carefully added in small portions 3.00 g of lithium aluminum hydride. The reaction 
mixture was stirred at room temperature for 2 hours. The reaction was quenched with 
water and NaOH, filtered, and the filter cake was extracted with THF. The solution was 
dried over Na2SC>4, filtered, and evaporated to dryness. The residue was purified by 
distillation. 

Step 355c. 8-(3-aminopiperidinyl)--l-cyclopropyl-7-fluoro- 
4H-9-methvl^xoKiuinolizine-3-carboxvlic acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with 3-aminopiperidine, from step 355b above, and carrying the 
product forward as in Example 253 steps j-1, the title compound was prepared (376 mg). 
MS: 360 (M+l)+; 1h NMR (CD3OD) 9: 0.71 (m, 2H),1.09 (m, 2H), 1.67-2.44 (m, 
10H), 3.82 (d, 2H, J=12 Hz), 8.20 (s, 1H), 9.25 (d, 1H, J=9 Hz). Anal. Calcd for 
C19H23N303C1F*H 2 0: C, 55.14; H, 6.09; N, 10.15; Found: C, 55.50; H, 6.37; N, 
9.26. 

Example 356 

8-(3-amino-3-methylpyirolidinyl)- 1 -cyclopropyl- 
7-flTOTQ^H-9-methvl-4^^ acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with 3-(B(X^-amino>-3-methylpyrrolidine, and carrying the product 
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forward as in Example 253 steps j-1, the title compound was prepared (255 mg). MS: 360 
(M+l)+; »H NMR (CD3OD) d: 0.69 (m, 2H), 1.07 (m, 2H), 1.63 (s, 3H), 2.31 (m, 3H), 
2.74 (s, 3H), 3.95 (m, 4H), 8.12 (s, 1H), 9.14 (d, 1H, J=9 Hz). AnaL Calcd for 
Cl9H23N3030F*H20: C, 55.14; H, 6.09; N, 10.15; Found: C, 55.08; H, 6.01; N, 
5 9.77. 

S-O-amino^^^oxolanytypyrroli^ 
7-flU0T0^H-9-methvl^ acid hydrochloride 

10 

StCP 357fti N<3Z-3-amino-4-hvdrox v>pvrrolidine 

A 27. 1 g sample of N-CTZr3-azido^hydroxy-pyrrolidine, prepared as in step 
349c above, was hydrogenated for 24 hours under the conditions of example 349e above, 
and 25.4 g of the tide compound was obtained. 

15 

StCP 357b, N^Z>3>fCBZ-aminoV4-hvrfroxv>pvrrolidine 

A 25.4 g sample of N-CBZ-3-azido-4^hydroxy-pyrrolidine, from step 357a 
above, was dissolved in 129 mL of 1 M NaOH, and die solution was cooled to 0°C. A 
15.35 mL sample of benzyl chloroformate was dissolved in 20 mL of ethanol, and this 

20 solution was added dropwise to the vigorously stirred solution of the pyrrolidine over a 40 
min period. The reaction mixture was stirred at 0°C for 4 hours, then the reaction was 
quenched by pouring into 200 mL of water. This mixture was extracted with methylene 
chloride, which was dried over Na2S04, filtered, and evaporated to dryness. The residue 
was purified by column chromatography on silica gel, eluting with 0.5-3.5% methanol in 

25 methylene chloride to yield 1 8.77 g of the title compound. 

StCT 357g. N-CBZ-3^CBZ^aminoV4-pvTTo1iriinnn ft 

In a dry vessel under N2 was place 385 mL of methylene chloride, and the 
solvent was cooled to 0°C. To this was added 17.32 mL of DMSO, then 21.89 mL of 
30 phenyl dichlorophosphate was added dropwise over a 30 min period. Next was added 
34.03 mL of triethylamine over a 30 min period To this solution was added a solution of 
N<BZ-3-(OTZ-amino>4-hydroxy-pyrrolidine, from step 357b above, in 100 mL of 
methylene chloride in a dropwise manner over a 45 min period. The reaction mixture was 
stirred at 0°C for 1 hour and at room temperature for 20 hours. The reaction was quenched 
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by pouring it into 20% Nad solution. The mixture was extracted with methylene chloride, 
which was dried over Na2S04, filtered, and evaporated to dryness. The excess DMSO 
was removed under vacuum with heating, and the residue was purified by column 
chromatography on silica gel, eluting with 0 to 1 % methanol in methylene chloride to give 
92 of the title compound. 

StCP357d, N-CB^-fCBZ-aminoV^r.^in^ln n vlvl^vrrnlictinP. 

A0.932 g sample of N^Z-3^CBZ-anunoH-pvrrolidinone, from step 357c 
above, was dissolved in 17 mL of toluene and 0.353 mL of ethylene glycol and 24 mg of 
p-toluenesulfonic acid were added. The reaction mixture was stirred at 1 10°C for 20 hours, 
then the reaction was quenched by addition of 5% NaHC03 solution. The mixture was 
extracted with methylene chloride, which was dried over Na2SQ4, filtered, and evaporated 
to dryness. The residue was purified by column chromatography on silica gel, eluting with 
2% methanol in methylene chloride to afford 578 mg of the title compound. 

Step357e, 3-amimM-fl '^-dioxolanviviyvrmiiHi.^ 

A 2.68 g sample of N<BZ-3-(CBZ-ammo)-3-iiiemylpiperidine was 
hydrogenated for 7 days according to the procedure of Example 350f above, and 937 mg of 
the title compound was isolated. 

Step 357f. S^S-arnmcHl-Cr^'KlioxolanyOpyrroUdinyl^l-cyclopropyl- 

7-flH0rP^H-9-inethvl-4-OXO-Quinnli7inR-3-carhnxvlir. ^ cid hvrimchlnrirfr 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with 3-amino-4-(l'3'-dioxolanyl)pyrrolidine, from step 357d 
above, and carrying the product forward as in Example 253 steps j-1, the tide compound 
was prepared (324 mg). MS: 404 (M+l)+; 1h NMR (CD3OD) 9: 0.69 (m, 2H), 1.06 (m, 
2H), 2.33 (m, 1H), 2.75 (s, 3H), 3.88-4.02 (m, 4H), 4.16 (m, 4H), 4.21 (m, 1H), 8.16 
(s, 1H), 9.21 (d, 1H, J=9 Hz). Anal. Calcd for C20H23N3O5CIF.H2OHCI: C, 48.59; 
H, 5.30; N, 8.50; Found: C, 48.80; H, 4.87; N, 8.52. 
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Pranypte 3S& 

8-(3-airiincH4-hydroxy-pyirolidinyl> 1 -cyclopropyl- 
7-fluoro-4H-9Hrne^^ arid hydrochloride 

5 StCP 358a, N^Z>3>azjdo^methoxvrnetfaoxvfavrToUdine 

A sample of N-CBZ-3-azido^hydroxypyTrolidine, prepared as in Example 349c 
above, was dissolved in 20 mL of methylene chloride, 5.02 mL of diisopropylethylamine 
was added, and 1.64 mL of methoxymethyl chloride was added dropwise over a 15 min 
period, with cooling as necessary to maintain the temperature at ambient The reaction 
10 mixture was stirred at room temperature for 18 hours, then washed with 0.5 M phosphoric 
acid, 5% NaHC03, dried over Na2S04, filtered, and evaporated to dryness. The residue 
was purified by flash chromatography on silica gel, eluting with 0.5% methanol in 
methylene chloride to yield 1 .58 g of the title compound. 

15 Step 358fr, N-CBZO-anruno^fmethoxvmethoxv^vTOlidine 

A 2.23 g sample of N-CBZ-3-azido^(methoxymethoxy)pyrrolidine, prepared as 
in step 358a above, was dissolved in 200 mL of ethyl acetate and hydrogenated at room 
temperature under 4 Atm of H2 in the presence of RaNi for 24 hours in a sealed bomb. 
The catalyst was removed by filtration, and the solvent was removed under vacuum to give 
20 the title product 

Step 358c, N^fr3-(PQC-frroroH^^ 

A 2.04 g sample of N<BZ-3-amino^(methoxymethoxy)pyrrolidine, from step 
358b above, was dissolved in 20 mL of methylene chloride, and the solution was cooled to 

25 0°C To this solution was added 2 mL of triethylamine, then 2.38 mL of di-t-butyl 

dicarbonate dissolved in 5 mL of methylene chloride. The reaction mixture was stirred for 
30 min at 0°C, at room temperature for 24 hours, and at 40°C for 8 hours, then quenched 
by pouring into 10% NaQ solution. The mixture was extracted with methylene chloride, 
which was dried over Na2SC>4, filtered, and evaporated to dryness. The residue was 

30 purified by column chromatography on silica gel, eluting with 1 % methanol in methylene 
chloride to give 1 .35 g of the title compound. 
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SftP 358d. 3-mOC>aminQV4^methoxvmethoxv)pvrrQlidine 

A 1.35 g sample of >K3Z-3-(BOC-amino)^(methoxymeth^ 
from step 358c above, was hydrogenated for 12 days according to the procedure of 
Example 350f above, and 874 mg of the title compound was isolated. 

5 

Step 358e. 8^3-amino-4-hydroxy-pyrrolidinyl)- 1 -cyclopropyl- 

7-flHPTQ^H-9-methvI^xo^^ acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with 3-amino-44iydroxypyrrolidine from step 358d above, and carrying 
10 the product forward as in Example 253 steps j-U die tide compound was prepared (125 
mg). MS: 362 (M+l)+; *H NMR (CD3OD) d: 0.69 (m, 2H), 1.08 (m, 2H), 231 (m, 
1H), 2.73 (s3H), 3.69-4.53 (m, 7H), 8.08 (s, 1H), 9.10 (m, 2H). Anal. Calcd for 
C18H21N304CKM.5H20: C, 50.89; H, 5.69; N, 9.89; Found: C, 51.38; H, 5.65; N, 
9.73. 

15 

Example 359 

8-(4-(l-(N^ylamino)methyl)pipericlinyl)-l-cyclopropyl- 
7-mmro^H-9-niethvl^x^ acid hydrochloride 

20 StSSL252a, ^fN-BC^-N-ethvlaminomethvnpyridine 

A 4.00 g sample of 4-0^^thyIaminon»thyl)pyridine (Aldrich) was dissolved in 
50 mL of methylene chloride, and the solution was cooled to 0°C To his solution was 
added 8. 19 mL of triethylamine and then 8.01 g of di-t-butyl dicarbonate dissolved in 10 
mL of methylene chloride was added drop wise. The reaction mixture was stirred for 1 
25 hour at 0°C and at room temperature for 30 min, then quenched by pouring into 10% NaQ 
solution. The mixture was extracted with methylene chloride, which was dried over 
Na2S04, filtered, and evaporated to dryness. The residue was purified by flash 
chromatography on silica gel, eluting with 1% methanol in methylene chloride to yield 5.52 
g of the title compound 

30 

Sft?P 359b. 4-m-BOC-N^thvlaminnmP^ylYip^rfm^ 

A 5 JO g sample of 4-(N-BOC-N^thylaminomethyl)pyiidine, prepared as in step 
359a above, was dissolved in 200 mL of ethyl acetate and hydrogenated at room 
temperature under 4 Atm of H2 in die presence of RaNi for 24 hours in a sealed bomb. 
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The catalyst was removed by filtration, and the solvent was removed under vacuum to give 
1.80 g of the title product 

Step 359c. 8-(4-(l-(N^ylammo)methyl)p^ 
5 7-fluoio^H-9-methvl-^ acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with 4-(N-BOC-N^thylaminomethyl)piperidine, prepared in step 359b 
above, and carrying the product forward as in Example 253 steps j-L the tide compound 
was prepared (488 mg). MS: 402 (M+l)+; ! H NMR (CD3OD) 9: 0.69 (m, 2H), 1.07 (m, 
10 2H), 1.36 (t, J=7.5 Hz, 3H), 1.91 (m, 4H), 236 (m, 1H), 2.84 (s, 3H), 2.97 (3.37 (m, 
8H), 3.41 (m, 1H), 8.20 (s, 1H), 9.26 (d, J=9 Hz, 1H). Anal. Calcd for 
C22H29N3O3ClF*0.5H2O: C, 59.12; H, 6.77; N, 9.40; Found: C, 58.74; H, 6.63; N, 
9.28. 

15 Example 360 

l-cyclopropyl-7-fluoro-8-(3-hydroxy-4-i^ 
4H-9>methvl^xo^uinohzine-3-carboxvlic acid hydrochloride 

Step 360a. N-CBZ-3-cvano-4-hvdroxvDviTOlidine 

20 A sample of N-CBZ-3,4-epoxypyrrolidine, prepared as in Example 349b above, 

was dissolved in 100 mL of ethanol and added to a solution of 9.88 g of MgS04 and 
13.41 g of NaCN in 195 mL of water. The reaction mixture was stirred at 65°C for 20 
hours., cooled, filtered, and extracted with methylene chloride, which was dried over 
Na2S04, filtered, and evaporated to dryness to afford 9.0 g of the tide compound. 

25 

Step 3fiQt>, N<3^3-?m^Qniethvl^ 

A 13.97 g sample of N-CBZ-3-cyano-4-hydroxypyrroIidine, prepared as in step 
360a above, was dissolved in 210 mL of methanol containing 40 mL of triethylamine and 
hydrogenated at room temperature undo- 4 Atm of H2 in the presence of RaNi for 24 hours 
30 in a sealed bomb. The catalyst was removed by filtration, and the solvent was removed 
under vacuum to give 14.38 g of the tide product 

Step 3fflfr» N^fr3-(PQG-MwnQm^ 

A 2.73 g sample of N-CBZ-3-aminomethyl-4-hydroxypyrrolidine, from step 
35 360b above, was dissolved in 20 mL of methylene chloride, and the solution was cooled to 
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0°C To this solution was added 2.86 g of di-t-butyl dicarbonate dissolved in 3 mL of 
methylene chloride, and the reaction mixture was stored at 0°C for 1 hour and at room 
temperature for 1 8 hours. The reaction was quenched by pouring into 250 mL of water, 
and the mixture was extracted with methylene chloride, which was dried over Na2S04, 
filtered, and evaporated to dryness. The residue was purified by flash chromatography on 
silica gel to afford the title compound 

Step 36Qd- 3-hvdroxv-^methvlaminopvrmHdinP r 

A sample of N-CBZ-3-(BOC-aminomethyl)^hydroxypyiTOUdin^ from step 
360c above, was hydrogenated over 10% Pd/C in 100 mL of methanol under 4 Atm of H2 
at room temperature for 24 hours. The catalyst was removed by filtration, the solvent was 
removed to yield 610 mg of tide compound 

Step 360e. l<yclopropyl-7-fluoro-8-(3-hydroxy^meto^ 
4H-9-m g thv^ X o^umo1izine-3K^rboxvlic acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with 3-hydroxy^methylaminopyrrolidine, from step 360d 
above, and carrying the product forward as in Example 253 steps j-I, the title compound 
was prepared (540 mg). MS: 376 (M+l)+; 1h NMR (CD3OD) d: 0.68 (m, 3H), 0.99 (m, 
2H), 2.29 (m, 1H), 2.70 (s, 3H), 3.55-4.58 (m, 9H), 8.09 (s, 1H), 9.02 (d, J=9 Hz, 
1H). Anal. Calcd for Ci9H23N304ClF*2H20: C, 50.95; H, 6.08; N, 9.38; Found: C, 
50.88; H, 5.77; N, 9.01. 

&wm>te 361 

8-(3-aminomethylpiperidinyl)- l-cyclopropyl-7-fluoro- 
4H-9-n^thYl-^Q^P-quinoli7ine-3-carboxvlic acid hydrochloride 

SteP 361ft T 3-fN>BOC>aminom e thvl^vririinP. 

Under dry N2, 15.69 g of di-t-butyldicarbonate was dissolved in 100 mL of 
CH2CI2. The flask and contents were cooled in an ice bath, and to this was added a 
solution of 6.12 g of 3-(aminomethyl)pyridine in CH2CI2 dropwise with stirring. The 
solution was stirred at 0-5°C for 30 min, then stirred at room temperature for 72 hours. 
The reaction was diluted with additional CH2CI2 (100 mL), then washed with 250 mL of 
water. The water was back-extracted with CH2CI2, and the organic layers were combined 
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and dried over Na2S04. The solution was filtered, and the solvent was removed on a 
rotary evaporator to give 13 g of tide compound. 

Step 361b, 3-^B(X!-aminomethvl>pip e ririine 

5 A 10. 1 3 g sample of the compound from step 36 la above was dissolved in 250 

mL of methanol and reduced over 5 g of 5% Rh/C catalyst at room temperature under 4 
Atm or H2 f or 1 8 hours. The catalyst was removed by filtration, and the solvent was 
removed under vacuum. The product was recrystallized from ethyl acetate,and dried under 
high vacuum to give 3.8 g of product mp. 64-65°G 

10 

Step 361c. 8-<3-ammomethylpiperidiny 1)- 1 -cyclopropyl-7-fluon>- 
4H'9-meth vl-4^xoK^ui nn|i7TT^ft«^ <arboxvlic acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with 3-(N-B(X>aminomethyl)piperidine, prepared in step 361b 

15 above, and carrying the product forward as in Example 253 steps j-1, the title compound 
was prepared (301 mg). mp 207-208°C. MS: 374 (M+l)+; l H NMR (CD3OD) 3: 0.70 
(m, 2H), 1.05 (m, 2H), 1.45 (m, 2H), 1.90 (m, 2H), 2.10 (m, 2H), 2.35 (m, 1H), 2:84 
(s, 3H), 3.00 (m, 2H), 3.20 (m, 1H), 3.30 (m, 2H), 8.09 (s, 1H), 8.32 (s, 1H), 9.17 (d, 
1H, J=12 Hz). Anal. Calcd for C20H25N3O3CIIM.5H2O: C, 50.75; H, 6.18; N, 8.88; 

20 Found: C, 50.53; H, 6.20; N, 9.03. 

Example 362 

8-(2-ammomethyl-4-morpholinyl)- 1 -cyclopropyl-7-fluoro- 
4H-9-methvl^xoKiiiinoUzine-3-carboxvlic acid hydrochloride 

25 

Step 362a. N- ben2vl-2-chloromethvlmorpholine 

A flask was charged with 1.5 g (10 mmol) of N-benzyl-ethanolamine, 7.8 mL of 
epichlorohydrin (7 1 mmol). The reaction mature was heated at 40°C for 30 min, then 
cooled to room temperature. The excess epichlorohydrin was removed under vacuum, and 
30 the residue was dissolved in 30 mL of cone. H2SO4. The solution was heated at 150°C for 
30 min and poured onto 50 g of ice. The solution was adjusted to pH 13 with NaOH, and 
the mixture was extracted with toluene. The solution was dried over Na2S04, filtered, the 
solvent removed, and the residue dried under vacuum to give 193 mg of the title 
compound. MS m/z: 226, 228 (M+H)+ 
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Step 362fr 2-ff^-benzvl-moroholinvlV^mfithvlphthaliiTiirip 

An oven-dried system under positive N2 pressure was charged with 900 mg (4 
mmol) of N-benzyl-3-chloromethyImorphoIine dissolved in 20 mL of DMSO. To this was 
added 1.48 g (8 mmol) of potassium phthalimide. The reaction mixture was stirred at 

5 100°C for 96 hours, then cooled to room temperature and poured into 50 mL of water. The 
mixture was extracted with methylene chloride, the extract washed with water, and the 
organic layer was dried over Na2S04- The solution was filtered, die solvent was removed 
under vacuum, and the product was dried under vacuum to give 1.18 g of the title 
compound. The material was recrystallized from ethanol, separated by filtration, and dried 

10 under vacuum to give 884 mg of pure title compound. 

Step 3f>2g t 4-benzvl-2-aminometfiv1mnrphn?inP. 

A system under positive N2 pressure was charged with 160 mg of 3-(N-benzyl- 
morpholinyl)-N-methylphthalimide, from step 362b above, suspended in 4 mL of ethanol. 

15 To this was added 50 |iL of hydrazine hydrate, and the reaction mixture was stirred at room 
temperature for 3 hours and at 70°C for 24 hours. The reaction mixture was cooled to 
room temperature and diluted with 10 mL of water. The mixture was filtered, and the 
aqueous layer was adjusted to pH 12 with NaOH and extracted with methylene chloride. 
The organic extract was dried over Na2SC>4, filtered, and the solvent was removed and the 

20 product was dried under vacuum to give 72 mg of the title compound. 

StCP MM, 4-benzvl^-mOC^aminomRthvnmnrphnnnP 

An oven-dried system protected from moisture was charged with 198 mg of 1- 
benzyl-3-aminomethylmorpholine, prepared as in step 362c above, dissolved in 2 mL of 

25 methylene chloride. To this solution was added 250 mg of di-t-butyl-dicarbonate. The 
reaction mixture was stirred at room temperature for 24 hours, diluted with 30 mL of 
methylene chloride, and dried over Na2S04. The mixture was filtered, and the solvent 
was removed under vacuum. The residue was purified with preparative TLC on silica gel, 
developing with 9% methanol in methylene chloride and collecting the band at Rfc=0.48. 

30 The product was removed from die silica gel with 300 mL of 10% methanol in methylene 
chloride, and the solvent was removed under vacuum to give 173 mg of the tide 
compound. MS: 307 (M+i)+. 
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Sm382& 2-(BOC-aminomethvlWphnHne 

A 50 mg sample of 4-benzyl-2^(X:-aminomethyl)moipholine, from step 362d 
above, was dissolved in 5 mL of methanol and the benzyl group was removed by 
hydrogenation over under 4 Atm of H2 over 25 mg of Pd/C at room temperature for 48 
5 hours. The catalyst was filtered off, and die solvent was removed to give 33 mg of the tide 
compound. 

Step 362f. 8K2-aminomethyl^morpholinyl)-l-<^lopropyl-7-fluoro- 
4H-9-Hiethvl^X<>^ri^ acid hydrochloride 

10 Following the procedure of Example 253 step j, replacing the 3-BOC- 

aminopyrrolidine thereof with 2-(BOC-aminomethyl)morpholine, prepared as in step 362e 
above, and carrying the product forward as in Example 253 steps j-1, the title compound 
was prepared (287 mg). mp 209-210°C MS: 376 (M+l)+, 393 (M+NH4)+; *H NMR 
(CD3OD) d: 0.70 (dd, 2H, J=4.5, 1.5 Hz), 1.09 (dd, 2H, J=1J, 4.5 Hz), 2.38 (m, 1H), 

15 2.88 (s, 3H), 3.05 (m, 2H), 3.20 (m, 2H), 3.40 (m, 2H), 3.50 (m, 2H), 3.90 (m, 2H), 
4.10 (dd, 1H, J=1.5, 12 Hz), 8.03 (s, 1H), 8.15 (s, 1H), 9.23 (d, 1H, J=9 Hz), Anal, 
Calcd for Ci9H23N3040F*2.25 H2O: C, 50.45; H, 6.13; N, 9.29; Found: C, 50.63; H, 
6.17; N, 9.11. 

20 EMimpte363 

8-(3-( 1 -(methylamino)methypiperidinyl)- 1 -cyclopropyl-7-fluoro- 
4H-9-methyl^oxoKiuinolizine^-carboxvUc acid hydrochloride 

Stq? 36fo 3-^BOC-N^methvlamino^methvl^vridine 

25 To a dry flask under N2 was added 84.7 mg (2.2 mmol) of NaH (minoil washed 

with dry hexane) and 2 mL of dry THF. The mixture was cooled in an ice bath and 416 
mg of 3-(N-BOC-aminomethyl)piperidine, from Example 361b above, in 4 mL of dry THF 
was added dropwise. The mixture was stirred at 0-5°C for 1 hour after addition was 
complete, and 0. 125 mL of methyl iodide was added. The mixture was stirred at 0-5°C for 

30 30 min, then warmed to room temperature and stirred for 24 hours. The reaction was 
quenched by pouring it into 30 mL of satd NaCl solution, and the mixture was extracted 
with 3x30 mL of methylene chloride. The organic extracts were combined, dried over 
Na2S04, filtered and concentrated on a rotary evaporator to give 430 mg of tide 
compound. 



-243- 



WO 96/39407 



PCT/US96/08991 



Stgp 3fi?t>, 3-(N-BCH^N-methvlam^^ 

A 1. 16 g sample of the compound from step 361a above was dissolved in 50 mL 
of methanol and reduced over 1.16 g of 5% Rh/C catalyst at room temperature under 4 Atm 
or H2 for 1 8 hours. The catalyst was removed by filtration, and the solvent was removed 
5 under vacuum. The product was recrystallized from ethyl acetate, and dried under high 
vacuum to give 1. 18 g of product MS m/z: 229 (M+H) + . 

Step 363c. 8-(3-(Hmethylamino)metfiypiperidinyl)-l-cyclopropyl- 
7-fluorp^H-9-TnefrYl^ ftpid hvftQptriQOde 

10 Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 

pyrrolidine thereof with 3-(N-BOC-N-methylamino)methyl)piperidine prepared according 
to step 363a above, and carrying the product forward as in Example 253 steps j-1, the title 
compound was prepared (535 mg). mp 246-247°C MS: 388 (M+l) + ; l H NMR 
(CD3OD) 3: 0.70 (dd, 2H, J=4.5 Hz), 1.07 (dd, 2H, J=7.8 Hz), 1.50 (m, 2H), 1.90 (m, 

15 4H), 2.10 (m, 2H), 2.21 (m, 1H), 2.72 (s, 3H), 2.85 (s, 3H), 3.00 (m, 2H), 8.10 (s, 
1H), 8.32 (s, 1H), 9.18 (d, 1H, J=9 Hz), Anal. Calcd for C21H27N3030F* H2O: C, 
57.08; H, 6.61; N, 9.51; Found: C, 56.93; H, 6.68; N, 10.23. 

Example 364 

20 8K3-(methyl(methylenedioxy)methyI)piperidinyl)-l-cyclopropyl- 

7-flTOTO^H-9-TOrty1^XQ^y^ ftcid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with 3-(methyl(methylenedioxy)methyl)piperidine prepared according to 

25 European Patent Application 342, 675, and carrying the product forward as in Example 
253 steps j-k, the tide compound was prepared (443 mg). mp 1 17-1 18°C. MS: 419 
(M+l)+; *H NMR (CDCI3) d: 0.70 (m, 2H), 1.03 (m, 2H), 1.40 (m, 2H), 1.71 (m, 6H), 
2.80 (s, 3H), 3.10 (dt, 1H, J=3, 12 Hz), 8.04 (dd, 2H, J=7.5 Hz), 8.32 (s, 1H), 9.18 (d, 
1H, J=12 Hz); Anal. Calcd for C22H27N2O5F: C, 63.15; H, 6.50; N, 6.69; Found: C, 

30 63.02; H, 6.42; N, 6.64. 
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Example 365 

8-(3-(S )-aminopiperidinyl)- 1 -cyclopropyl-7-fluoro- 
4ffl-9imgthY]l^Q^^ acjd hypochlorite 

5 Following the procedure of Example 253 step j, replacing the 3-BOC- 

aminopyrrolidine thereof with 3-(S)-(N-BOC-amino)piperidme and carrying the product 
forward as in Example 253 steps j-1, the title compound was prepared (500 mg). mp 220- 
221°C. MS: 360 (M+l)+ 377 (M+NH4) + ; l U NMR (CD3OD) d: 0.70 (m, 2H, J=6 Hz), 
1.10 (m, 2H, J=6 Hz), 1.72 (m, 2H), 2.05 (m, 3H), 2.28 (m, 2H), 2.40 (m, 2H), 2.86 

10 (s, 3H), 3.90 (m, 1H), 8.18 (s, 1H), 9.22 (d, 1H, J=9 Hz); Anal. Calcd for 

Cl9H23N205ClF^1.5 H2O: C^3.97; H, 6.20; N, 9.94; Found: C, 54.28; H, 6.61; N, 
8.85. 

Example 366 

15 8^3-(S)-(N^Ayl-N-methylamm^ 

7-flwr<^4H-9iTO^ asd 

StSP 36fa, fSV3>acetvlamino-l-benzvlpvrrolidine 

To 130 g (7.38 mmol) of 3-amino- 1 -benzy Ipyrrolidine and 1.7 mL (12 mmol) of 
20 triethylamine in 25 mL of ethyl acetate stirred at room temperature was added 1.1 mL (12 
mmol) of acetic anhydride, and the reaction was stirred for 1 hour. The solvent was 
removed, and the residue was treated with 1 : 1 20% K2CX>3:brine, then extracted with 
methylene chloride. The organic extract was dried over Na2S04, filtered, the solvent was 
removed under vacuum, and the residue was dried under high vacuum for 1 6 hours to give 
25 1.71 g of the title compound. MS: 219 (M+l)+; Anal. Calcd for C13H18N2O: C68.69; 
H, 8.42; N, 12.32; Found: C, 68.75; H, 8.00; N, 12.27. 

Step 3fifib, ( S V 3-ethvlamino- 1 -benzvlpvrrolidine 

To 1.70 g (7.4 mmol) of the compound from step 366a above in 20 mL of THF 
30 was added 850 mg of lithium aluminum hydride, and the mixture was stirred at room 

temperature for 72 hours. The reaction was quenched with water and NaOH, stirred for 1 
hour, filtered, and the filter cake was extracted with methylene chloride. The aqueous 
layers were extracted with methylene chloride, and the organic extracts were combined. 
The solution was dried over Na2S04> filtered, and the solvent was removed under vacuum 
35 to give 1.71 g of the tide compound. 1h NMR (CDCI3) d: 1.09 (t, 3H), 1.30-1.51 (m, 
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1H), 1.48-1.53 (m, 1H), 2.06-2.21 (m, 1H), 2.34 (dd, 1H), 2.58 (q, 2H), 2.47-2.68 (m, 
2H), 2.77 (dd, 1H), 3.26-3.37 (m, 1H), 3.50 (s, 2H), 7.19-7.40 (m, 5H). 

S *SP Mfc- fSVS-fN-BOC-N-ethvlaminoVl- benzvlnvrrnHrfine. 

5 To a 1.7 g sample of the compound from step 366b above dissolved in 3 mL of 

methylene chloride was added 1.94 g (8.9 mmol) of butoxycarbonyl anhydride, and the 
reaction was stirred for 16 hours. The solvent was removed under vacuum, and the 
residue was chromatographed on silica gel, eluting with 1; 1 hexane:ethyl acetate to give 1.8 
g of the title compound. MS: 305 (M+l)+; 1h NMR (CDCI3) 3: 1.1 1 (t, 3H), 1.44 (s, 
10 9H), 3.25 (q, 2H), 7.24-7.47 (m, 5H). Anal. Calcd for C18H28N2O2: C,68.00; H, 
9.35; N, 8.81; Found: C, 68.05; H, 8.73; N, 8.85. 

Step 36fi(t, (SV3^-ethvl-N-methvlaminoVl-henzvlpvrmliftinp 

To a 1.8 g (5.9 mmol) sample of the compound from step 366c above in 20 mL 
15 of THF was added 800 mg of LAH, and the reaction was stirred for 48 at reflux 

conditions. The reaction was cooled to room temperature, and 0.8 mL of water was added 
dropwise with stirring, followed by 0.8 mL of 15% NaOH similarly, and finally 2.4 mL of 
water, and the mixture was stirred for 2 hours at room temperature. The mixture was 
filtered, the filter cake washed with methylene chloride, the filtrate concentrated under 
20 vacuum to give the crude title product This material was dissolved in acetic acid and 

filtered, methanol was added and the solvent removed, and the residue repeatedly dissolved 
in methanol and stripped. The residue was taken up in water, adjusted to pH 10-1 1 with 
K2CO3, saturated with NaQ, then this solution was extracted with 10% methanol in 
CHCI3. The extract was dried over Na2S04, filtered and the solvent was removed to give 
25 603 mg of the title product MS: 219 (M+l )+; 1 H NMR (CDCI3) d: 1 .06 (t 3H), 1 .93- 
2.09 (m, 1H), 2.20 (s, 3H), 2.28-2.60 (br, 4H), 2.66-2.77 (m, 1H), 2.82 (dd, 1H), 
2.96-3.14 (m, 1H), 3.60 (q, 2H), 7.18-7.41 (m, 5H). 

SteP 366e , (SVS-fN-ethvl-N-inRthvlamino^YTTp^^^ 

30 A 1 .3 g sample of the compound from step 366d above was dissolved in 50 mL 

of acetic acid and 0.5 mL of HC1, 0.13 g of 10% Pd/C was added and the sample 
hydrogenated under 4 Attn of H2. Additional amounts of catalyst and HQ were added 
before the reaction was complete. The solution was filtered, then the solvent was removed 
with repeated addition and removal of methanol. The residue was dissolved in water, 
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which was adjusted to pH 10-1 1 with K2CO3, saturated with NaCl, and extracted 
repeatedly with 10% methanol in CHCI3. The extract was dried over Na2S04, filtered, 
and taken to dryness to give 603 mg of the tide compound HRMS (M+l)+: calc: 
129.1936; found, 129.1392. 

5 

Step 366f. 8-(3KS>(N^yl«N-methyiamino)piperidinyl> 

l-cvclopnrovl-7-fliion^ ^Hrf 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with (S)-3-(N^thyl-N-methylamino)-pyrrolidine from step 366e above 
10 and carrying the product forward as in Example 253 steps j-k, the tide compound was 

prepared. MS: 416 (M+l)+; 1h NMR (CDCI3) ft 0.5-0.6 M, 1H), 0.6-0.7 (m, 1H), 0.8- 
0.95 (m, 2H), 1.1 (t, 3H), 1.4 (t, 3H), 1.9-2.0 (m, 1H), 2.1-2.2 (m, 1H), 2.25 (s, 3H), 
2.33 (s, 3H), 3.6-3.7 (m, 4H), 3.7-3.9 (m, 1H), 3.9-4.0 (m, IH), 4.12 (dd, 1H), 4.4 (q, 
2H),8.I3(s, 1H), 9.25 (d, 2H). 

15 

Example 367 

l^clopropyl-8-(4-(2'-(N-^^^ 
7-fluon^9"methyl-4-oxo^H-Quinolizine- 3-carboxvlic acid hydrochloride 

20 Step 3fffa N-CBZ^f4^bromom e thvU1V^ ^dioxol a nvn P ipPTiriinP 

A 17.48 g sample of N-CBZ-4-oxopiperidine, prepared as in Example 350b 
above, was dissolved in 325 mL of toluene, and 16.40 mL of 3-bromo- 1 ,2-propanediol 
and 71 3 mg of p-toiuenesulfonic acid were added. The reaction mixture was heated at 
reflux ( 1 20- 125°C) for 24 hours while collecting the water of reaction in a Dean-Stark trap. 
25 The reaction mixture was cooled to room temperature, then washed with 5% NaHCC>3 and 
water, dried over Na2SC>4, filtered, and taken to dryness. The residue was purified by 
flash chromatography on silica gel, eluting with 0-to-L5% methanol in methylene chloride 
to yield 26.5 g of the tide compound. 

30 Ste P 3 <?7fr, N-CBZ-4-(4'-(me^ 

A 7.29 g sample of N-CBZ^t^-bromomethyl-r^'-dioxolanylJpiperidine, 
from step 367a above, was heated with excess methylamine, and 3.427 g of the tide 
compound was isolated and purified. 
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StgP 367g. N-CTZ-4^4'-(N-BOC-N-meth^^^ 

A 3-43 g sample of N-OTZ-4-(4'-(methylaminomethyl^ 1 '3'-dioxolanyl>- 
piperidine, from step 367b above, was dissolved in 30 mL of methylene chloride, to which 
was added 298 mL of triethylamine followed by dropwise addition of 3.50 g of di-t-butyl 
dicarbonate in 20 mL of methylene chloride. The reaction mixture was stirred at 35°C for 5 
hours and at room temperature for 15 hours. The mixture was diluted with methylene 
chloride and washed with water. The extract was dried over Na2SC>4, filtered, and taken 
to dryness to obtain 4.29 g of title compound. 

SteP 367<1, 4-(4 , -(N-BOC-N-methv1 a n^ 

A sample of N-CBZ^4«(N-BC)C-N-rTOthylaminomethyl)- 1 \3'-dioxolanyl)- 
piperidine, from step 367c above, was hydrogenated over 10% Pd/C in 200 mL of 
methanol under 4 Atm of H2 at room temperature for 24 hours. The catalyst was removed 
by filtration, and the solvent was removed to yield the title compound. 

Step 367e. 1 ^clopropyl-8-(4-(2 , ^-methylamino)methyl- 
1 , ,3'-dioxolanyl)piperidinyl)-7-fluoro-9-methyl- 
4-oxo-4H-quinoli7ine-3-carboxvUc acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with ^(^-(N-BCKT-N-methylaminomethyO-r^-dioxolanyl)- 
piperidine, prepared in step 367d above, and carrying the product forward as in Example 
253 steps j-k, 199 mg of the title compound was prepared. IR (KBr) cm" 1 : 3300 (br), 
2850 (br), 1700 (s), 1610 (m), 1530 (s), 790 (m). MS (CDI/NH3) m/z (M+H)+: 446 
base. NMR (d6-DMSO): 9.18 (d, 1H), 8.00 (s, 1H), 3.69-4.57 (m, 4H), 2.95-3.25 (m, 
5H), 2.76 (s, 3H), 2.48 (m, 3H), 2.40 (m, 1H), 1.88 (m, 4H), 1.02 (m, 2H), 0.65 (m, 
2H). Anal. Calcd for C23H29C1FN305>2 H2O: Q53.33; H, 6.42; N, 8.1 1; Found: C, 
53.62; H, 6.38; N, 8.32. 

Example 368 

l-cyclopropyl-8-(3-aza-6-amino-6-methylbicyclo[3.3.0]octan- 
l-Yl>7-flw™-9-m<tthv1^ acid hydrochloric 

Step 368a, -benzvl-3-aza-^oxobicvclnn i mnr^n^ 

A 32.69 g sample of N-methoxymethyl-N-(trin«thylsUylmethyl)-ben2ylamine 
was dissolved in 30 mL of methylene chloride, and the solution was cooled to 0°C. To this 
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solution was added 9.5 mL of 2-cycIopentene- 1 -one and 1.75 mL of trifluoroacetic acid, 
and the reaction mixture was stirred at 0°C for 0.5 hours and at room temperature for 24 
hours. The reaction was quenched with water, and the mixture was extracted with 
methylene chloride, which was dried over Na2SO^ filtered, and taken to dryness to obtain 
5 28.27 g of the title compound. 

Step 368h N>t>en2yl^^^hytoy^^yM^or3.3.Ql9g^g 

In dry ether and under N2, Ae compound from step 368a was reacted with 
methyl magnesium bromide at -30°C After standard workup, the title compound was 
10 isolated. 

Step 3(ftc, N-tenzyl-3-ra^f^tyl^ 

The compound of step 368b was reacted with acetonitrile in die presence of 
concentrated sulfuric acid The reaction was quenched with water, and the product was 
15 extracted into methylene chloride, which was dried over Na2S04, filtered, and taken to 
dryness to obtain the tide compound. 

Step 3fflki. N-^zyt-3-3Z3-fr;^^ 

The acetyl group was removed from the compound of step 368c by reaction with 
20 cone. HC1. The reaction mixture was made basic with NaOH, and the product was 
extracted into methylene chloride, which was dried over Na2S04, filtered, and taken to 
dryness to obtain the tide compound. 

Step 3fifie, N-bCT^3-ara-flfpo^ 

25 The compound from step 368d was reacted with di-t-butyl dicarbonate in the 

presence of triethylamine. The reaction was quenched with water, and the product was 
extracted into methylene chloride, which was dried over Na2S04, filtered, and taken to 
dryness to obtain the title compound. 

30 Step mf. 3-^^-fBOC-^minQ)^methy>bipyclor3.3 t OlQ^g 

The benzyl group was removed from the compound of step 368f by 
hydrogenation in the presence of Pd/C The catalyst was removed by filtration, and the 
product was obtained by evaporation of the solvent 
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Step 368g. l^loprbpyI-8-(3-aza-6-ainino^methylbicyclo[33.0]octan-l-yl)- 
7-flyQro-9-me^vl^oxo^-quinoliane-3-carhoxvlic acid hvrimchlnriri* 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with 3-aza-6-(B(X!-anTmo)^rnethylttcyclo[33.0]-octane, from step 
5 369g above, and carrying the product forward as in Example 253 steps j-k, 418 mg of the 
title compound was prepared. IR (KBr) cnrh 3340 (br), 2860 (br), 1700 (m), 1610 (m), 
1430 (s), 1370 (m). MS (CDI/NH3) m/z (M+H)+: 400 base. NMR (CD3OD): 9.12 (m, 
1H), 8.03 (s, 1H), 3.94 (m, 2H), 3.78 (m, 1H), 3.57 (m, 2H), 2.83 (m, 1H), 2.78 (m, 
3H), 2.31 (m, 1H), 1.88 (m, 2H), 2.19 (m, 2H), 1.50 (s, 3H), 1.07 (m, 2H), 0.68 (m, 
10 2H). Anal. Calcd for C22H27C1FN303:»1.5 H2O C57.62; H, 6.37; N, 9.06; Found: C, 
58.02; H, 6.64; N, 9.23. 

Example 369 

l^YClQPTOT)Vl-8-f3-fluoromemvlDii^dinvlV7.flnnro-0-m^ 

15 

StCP 369ft. N-BOC-3-hvriroxvmethvlnipmdinP. 

A sample of 3-hydroxymethylpiperidine (2.0g,17.4mmol) was suspended in 60 
mL of water and cooled to 0C Sodium bicarbonate (2.63g, 3 lmmol) was added in one 
portion, then benzyl chloroformate (2.60ml, 18.3mmol) was added dropwise in 10ml of 
20 diethyl ether. After stirring for 4 hours at 0C, the reaction was poured into 150ml water 
and extracted with methylene chloride (3X1 00ml). The combined organic layers were 
dried over sodium sulfate, then filtered and the filtrate evaporated to dryness to yield 3.74g 
(86%). 

25 Step 369b. N-BQC^flufwomethvlpipCTiriinft 

This compound from step 369a (3.74g, 15mmol) was then dissolved in 10ml of 
methylene chloride and added dropwise to a solution of diethylaminosulfur trifluoride 
(2 .59ml, 19.5mmol) in 10ml of methylene chloride ai -78C. After the addition, the 
reaction was stirred at room temperature for 1 6 hours. 1 0ml of water, then 30ml of 1 M 
30 sodium hydroxide was added dropwise to the reaction, then the product was extracted into 
methylene chloride (3X75ml). The combined organic layers were dried over sodium 
sulfate, filtered, and the filtrate was evaporated to dryness. The product was purified by 
flash chromatography (100% methylene chloride) to yield 2.42g (64%). 
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Stq? 369c, 3-flnomrrtt^vfripf^nHr.ft 

The amine was deprotected under hydrogenation conditions in methanol using 
palladium on carbon (2g). After 16h at room temperature and 4atm, the catalyst was 
filtered off and the filtrate concentrated to yield: 808 mg (68%) of the desired amine. 

Step 369d. lH7clopropyl-8-(3-flucroniethyhpiperidinyl)- 
y-fluoro-Q-memvl^-oxn^H-qm^^^ 

Following the procedure of Example 253 step j, replacing the 3-BOC- 
aminopyrrolidine thereof with 3-fluoromemylpiperidine, from step 369d above, and 
canying the product forward as in Example 253 steps j-k, 198 mg of the title compound 
was prepared. IR (KBr) cm'h 2950 (br), 1650 (s), 1470 (s), 1440 (s), 1350 (m). MS 
(CDI/NH3) m/z (M+H)+: 377 base. NMR (CDCI3): 9.22 (d, 1H, J=9 Hz), 837 (s, 1H), 
4.21-4.53 (m, 4H), 3.14-3.67 (m, 7H), 2.79 (s, 3H), 2.25 (m, 1H), 1.04 (m, 2H), 0.72 
(m, 2H). Anal. Calcd for C20H22F2N2O3: C, 63.82; H, 5.89; N, 7.44; Found: C, 
63.35; H, 5.83; N, 6.85. 

Example 370 

l-<^clopropyl-8-(4-(N,N-dimemyl)ammopiperidinyl)- 
7-flU0ro-9-methvl-4-oxo-4H-Quinolizine-3^ a rhn y vlic acid hvrirnchlnrinV 

Step 370a, ^.N-dimethynaminopipmHy 

4-(N^-<limemyl)anTinopyridine (l.Og, 8.2mmol) was subjected to 
hydrogenation conditions in 100ml methanol using Rhodium (50 mg) at room temperature 
and 4atm for 72 hours. The catalyst was filtered off and the filtrate was evaporated to yield 
100% of the desired amine. 

Step 370b. l^clopropyl-8-(4KN,N-dimemyl)ammopiperidinyl)- 

7-fluorO-9-rnethv1-4-OXO-4H-auinnliTine.-3-carhnxvlir a c id hydrochloric 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with 4-(N^-dimemyl)anmopipericline, from step 370a above, and 
carrying the product forward as in Example 253 steps j-k, 345 mg of the tide compound 
was prepared. IR (KBr) cnr': 2950 (br), 1710 (m), 1610 (m), 1470 (s), 1440 (s). MS 
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(CDI/NH3) m/z (M+H)+: 388 base. Anal Calcd for C21H27CIFN3O3: C, 59.50; H, 
6.42; N, 9.91; Found: C, 59.72; H, 6.69; N, 9.33. 

Example 371 

5 l^clopropyl-8-(6-amm^ 

7>fluoTD-^methv1^xn^H^uinn1iTi ne-3-carboxvUc acid hydrochloride 

3tPP 371ft 3-aza-3-benzvl^flwdroxv l^ 

A 3.24 sample of 3-aza-^xotricyclo[33.0]octane, prepared as in Example 368a 
10 above, was dissolved in 40 mL of THF. Hydroxylamine hydrochloride (3.14 g) was 
dissolved in 60 mL of water and 4.05 g of NaHC03 was added to neutralize the salt The 
neutral hydroxylamine solution was added to the THF solution, and the reaction mixture 
was stirred vigorously at room temperature for 1 8 hours. The THF was removed from the 
mixture under vacuum, and the aqueous solution was extracted with methylene chloride, 
15 which was dried over sodium sulfate, filtered and evaporated to dryness to yield 2.80 g of 
die tide compound. 

Step 37 1 bn 3-aza-3-benzvl-6>aminobi cvclor3.3.01octane 

A 29.37 g sample of 3-aza-6^ydroxylimino)bicyclo[3.3.0]octane, prepared as 
20 in step 371a above, was dissolved in 1 L of methanol and hydrogenated at 4 Atm of H2 
over 58.74 g of RaNi catalyst for 24 hours. The catalyst was filtered off, and the solvent 
was evaporated to afford die tide compound. 

Step 371c. 3-azar3-benzvl^mQC-amino)bicvclor33.01octane 

25 A 2.63 g sample of 3-aza-3-benzyl-6-aminobicyclo[3.3.0]octane, from step 37 1 b 

above, was dissolved in 25 mL of methylene chloride, 3.39 mL of triethylamine was 
added, and the solution was cooled to 0°C A 3.98 g sample of di-t-butyl dicarbonate was 
dissolved in 6 mL of methylene chloride and added dropwise to the first solution. The 
reaction mixture was stirred 30 min at 0°C and at room temperature for 1 8 hours, the 

30 quenched by rapid addition to water. The mixture was extracted with methylene chloride, 
which was dried over sodium sulfate, filtered and evaporated to dryness. The residue was 
purified by column chromatography, eluting with 2% methanol in methylene chloride to 
afford die title compound. 



-252- 



WO 96/39407 



PCT/US96/08991 



StgP 37 Id, a-az^frfBOC-armno^bicvclnn^ mnrfanP 

The compound from step 371c above was dissolved in 150 mL of methanol and 
hydrogenated for 23 hours at room temperature and 4 Attn of H2 over 15 g of 10% Pd/C 
catalyst The catalyst was filtered off, and the solvent was evaporated to afford the title 
compound. 

Step 371e. l^lopropyl-SKe-amino-^azabicycloISJ-Oloctyl)- 

7-fluoro-9-methyl^xo^HHiuinotizine-3-carhoxvlic acid hvdrochlnriny 

Following the procedure of Example 253 stepj, replacing the 3-BOC-amino- 
pyrrolidine thereof with 6-(BOC-amino)-3-azabicydo[3 3.0]octane, from step 371d above, 
and carrying the product forward as in Example 253 steps j-k, 298 mg of the final 
compound was prepared. IR (KBr) curh 2900 (br), 1700 (m), 1610 (m), 1430 (s), 1380 
(m). MS (CDI/NH3) m/z (M+H)+: 386 base. NMR (CD3OD): 9.04 (d, 1H, J=9 Hz), 
7.97 (s, 1H), 3.92 (m, 2H), 3.78 (m, 2H), 3.57 (m, 1H), 3.15 (m, 1H), 3.04 (m, 1H), 
2.76 (s, 3H), 2.29 (m, 1H), 1.69-2.21 (m, 3H), 1.08 (m, 2H), 0.67 (m, 2H). Anal. 
Calcd for C2lH25ClFN303*1.5 H2O HQ: C, 51.97; H, 6.02; N, 8.66; Found: C, 
52.07; H, 5.81; N, 8.48. 

Examplg372 

l-cyclopropyl-8-((2-aza-4-(dimethylaminomethyl)lric^ 
7-flwQrQ-9-mcthv1-4^o X Q-4H-quinolizine carboxvlic acid hydrochloride 

StCP 372ft, 2-aza^imethvlaminomethvlbicvclor3.3.01nnn a np 

A 1 g sample of 3-dimethylaminomethylindole was hydrogenated over Pd/C in 
acetic acid/HQ, the catalyst removed by filtration, and the solvent diluted with water, 
adjusted to pH 1 1, and extracted with ethyl acetate. The solvent was dried and evaporated 
to afford the title compound. 

Step 372b. l-cyclopropyl-8-((2-aza-4- 

(dimethylaminomethyl)bicyclo[4.3.0]non-2-yl)- 
7^Q^methyl-4^XQ-4H-quinoUzine carboxvlic acid hydrochloride 

Following the procedure of Example 253 step j, replacing the 3-BOC-amino- 
pyrrolidine thereof with 2-aza^(dimethylaminomethy^ from step 

372a above, and carrying the product forward as in Example 253 steps j-k, 354 mg of the 
final compound was prepared. IR (KBr) cnr 3400 (br), 2950 (m), 2600 (br), 1720 (m), 
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1610 (m), 1430 (s), 1380 (m). MS (CDI/NH3) m/z (M+H)+: 442 base. NMR (CDCI3): 
9.07 (d, 1H, J=9 Hz), 8.28 (s, 1H), 4.47 (m, 1H), 4.04 (m, 1H), 3.60 (m, 1H), 3.18 (m, 
2H), 2.75 (s, 3H), 2.49 (m, 1H), 2.27 (m, 1H), 126 (m, 2H), L00-L90 (m, 9H), 2.91 
(s, 6H), 0.70 (m, 2H). Anal. Calcd for C25H33OFN303*U5 H2O: C, 60.59; H, 7.73; 
5 N, 8.48; Found: C, 60.07; H, 7.71; N, 8.15. 

Example 373 

l^clopropyl-8-(3-aza-6-(I^alanylair^ 
7-fluoro-9-methvl-4-oxo4H-quinoli7inp rar boxvlic acid hydrochloride 

10 

A 50 mg sample of lK^clopropyl-8K3-aza-^^alanyla^ 
[3.3.0]octane)-7-fluoro-9-methyl-4^xo^H^uinoli2ine carboxylic acid hydrochloride, 
from Example 368, was dissolved in 3 mL of DMF, and the solution was cooled to 0°C A 
0.044 mL sample of diisopropylethylamine was added, followed by 35 mg of N-BOC-L- 
15 alanyl-N-hydroxysuccinimide, and the reaction was stirred at 0°C for 20 min and at room 
temperature for 48 hours. The solution was poured into a large volume of water, and the 
product was filtered off and dried. IR (KBr) cm" 1 : 2950 (br), 1680 (m), 1430 (s). MS 
(CDI/NH3) m/z (M+H)+: 471 base. AnaL Calcd for C25H32OFN4C>4*H20: C, 57.19; 
H, 6.14; N, 10.67; Found: C, 57.16; H, 6.48; N, 9.90. 

20 

Example 374 

(3R, 1 R)-8-(3-( 1 KN-methyl)amino)propyl)pyrrolidiny 1)- 1 -cyclopropyl- 
7'fluoro-9-methvl- 4<>xo^H^uinolizine-3^arboxvlic acid hydrochloride 

25 A sample of 8-chloro- 1 <yclopropyl-7-fluoro-9-methyl^xo^H^uinolizine-3- 

carboxylic acid ethyl ester, from Example 253i above, was dissolved in 8 mL of anhydrous 
acetonitrile, reacted with (3R, 1 R)-3-( 1 -(N-methyl)amino)propyI)pyrrolidine (prepared as 
described by Hayakawa etal., U.S. Patent 5,098,912, issued March 24, 1992, using 
modifications for chiral products described by Plummer et al., Tetr. Lett. 34:7529-32 

30 (1993)), and carried forward as described in Example 253 j-1, omitting the deprotecting 
step, to give the tide product MS 402 (M+H)+; 1h NMR (D6-DMSO) d: 0.6-0.7 (m, 
3H), 0.9 (t, 3H), 1-1.5 (m, 2H), 16-1.95 (m, 4H), 2.1-2.2 (m, 1H), 2.6-2.65 (m, 1H), 
2.60 (s, 3H), 2.7 (s, 3H), 3.45-3.55 (m, 1H), 3.7-3.75 (m, 2H), 3.95-4 (m, 1H), 8.25 
(s, 1H), 9.1 (d, 2H). 
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Examples 375-40S 

Following the procedures of Steps 253j, 253k and 2531 above, replacing the 3- 
BOC-aminopyrrolidine of Step 25 3j with the appropriate unprotected or BOC-protected 
reagent, the compounds of Examples 375-412 are prepared as shown in Table 13, below. 

Table 13 



O 




COOH 



Example # r2 
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Example 413 

(3R, 1 S)-8-(3-( 1 -amino-2-methoxyethyl)pyrrolidinyl)- 1 -cyclopropyl- 
7-flttorcH9-methyl^x(>4HHiiiino^ ati4 hydrochloride 

5 Step413fl, fSVN-BOC-O-ft-butvldimethvl savnserine methyl ester 

A 7 g (3 1.96 mmol) sample of ((S>N»BOC-serine methyl ester (obtained from 
Aldrich) was dissolved in pyridine and cooled in an ice bath. To this stirred solution was 
added dropwise 5.54 g (36.76 mmol) of t-butyldimethylsilyl chloride (TBDMSC) 
dissolved in 40 mL of pyridine. After all reagents were added the reaction was stirred for 4 

10 hours at room temperature. An additional 0.5 g of TBDMSC was added and the reaction 
was stirred for an additional 2 hours. To die mixture was then added 2.5 equivalents of 
imidazole in 14 mL of DMF, and the reaction was stirred for 2 hours. The solvents were 
removed under reduced pressure, and the residue was dissolved in ethyl acetate, which was 
washed with water and brine. The solvent was removed to give the title compound as a 

15 yellow oil. MS 334 (M+H)+; 1h NMR (CDCI3) 3: 0.1 1 (s, 6H), 0.86 (s, 9H), 1.46 (s, 
9H), 3.74 (s, 3H), 3.82 (dd, 1H), 4.04 (dd, 1H), 4.36 (m, 1H), 5.35 (br, 1H). 

Step4l3fr ($>2-(P(Xr^Q>Hfrta^ 

A solution of the compound from step 413a above (9.6 g, 28.83 mmol) in 44 mL 
20 of THF was added dropwise to a cooled (ice bath) suspension of 570 mg (14.84 mmol) of 
LAH in 15 mL of THF under N2 atmosphere. The mixture was stirred for 1.5 hours, the 
reaction was quenched with water and 50% NaOH, filtered, and the filtrate evaporated to 
obtain die crude product An oil was obtained, which was purified by chromatography on 
silica gel, eluting with 15-20% ethyl acetate rhexane to give 3.465 g of the tide product as a 
25 colorless oil. MS 306 (M+H)+; *H NMR (CDCI3) d: 0.08(s, 6H), 0.90 (s, 9H), 1.45 (s, 
9H), 2.68 (br, 1H), 3.68 (m, 2H), 3.81 (d, 2H), 3.85 (m, 1H), 5.15 (br, 1H). 

$ftp413q T (SV2-fBOC>aminoV3^butv ldimethvlsilvloxvVl-propanal 

To a solution of the compound from step 413b above (3.47 g, 1 1.36 mmol) in 6 
30 mL of DMSO cooled to 0°C was added dropwise 5.2 mL (37.49 mmol) of triethylamine. 
Pyridine*S03 complex (5.424 g, 34.08 mmol) was dissolved in 21 mL of DMSO and 
added to the first solution, and the reaction was stirred for 1 .5 hours after the addition was 
complete. The solution was poured into 1 20 mL of cold brine, and the mixture was 
washed 3x with ethyl acetate. The extract was washed with water, dried over MgS04, 
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filtered and the solvent was removed under vacuum to give 3.9 g of a yellow oil, which 
was taken directly to the next step. 

SftP 413d- (S)^reOC-ammoV5-(^^ acid ethvl ^ pt 

5 To a solution of the compound from step 413c above (1 1.36 mmol) in 24 mL of 

CH2CI2 and cooled in an ice bath was added dropwise 3.958 g (1 1.36 mmol) of 
(carboethoxymefliylene)triphenylphosphorane in 13 mL of CH2CI2. After addition was 
complete, the reaction was stirred for 16 hours at room te mperature. The solvent was 
removed, and the residue was purified by column chromatography on silica gel, eluting 
10 with 3-10% ethyl acetaterhexane, to give 3.93 g of a colorless oil. MS 374 (M+H)+; 1h 
NMR (CDCI3) d: 0.05 (d, 6H), 0.88 (s, 9H), 1.27 (t, 3H), 1.46 (s, 9H), 3.72 (m, 2H), 
4.19 (q, 2H), 4.36 (br, 1H), 5.98 (dd, 1H), 6.91 (dd. 1H). 

Step 413e. (S)-4-(BOC-amino)-5-(t-butyI^^ 
15 3>(nitromethvl Vpentanoic acid ethvl ester 

To a solution of the compound from step 413d above (3.9 g, 10.46 mmol) in 6 
mL of nitromethane cooled in an ice bath was added 1.56 mL (10.46 mmol) of 1,8- 
diazabicyclo[5.4.0]undec-7-ene dropwise under N2. The mixture was warmed to room 
temperature and stirred for 16 hours. The solution was diluted with CH2CI2 and extracted 

20 with water, 10% HO, 10% NaHC03, water and brine. The solution was dried over 
MgS04, and the solvent was removed. The residue was chromatographed on silica gel, 
eluting with 5-10% ethyl acetaterhexane, and the solvent was removed to give 3.6 g of the 
title product as a white solid. MS 435 (M+H) + ; *H NMR (CDCI3) d: 0.09 (s, 6H), 0.91 
(s, 9H), 1.28 (t, 3H), 1.45 (s, 9H), 2.45 (dd, 1H), 2.60 (dd, 1H), 2.93 (m, 1H), 3.68 

25 (dd, 1H), 3.78 (dd, 1H), 3.84 (m, 1H), 4.15 (q, 2H), 4.52 (dd, 1H), 4.67 (dd, 1H), 
4.84. 

Step 413f. (S)^(BOC-amino)-5-(t-butyldimethylsilyloxy)- 
KaminomethvlVpentanoic acid ethvl ester 

30 A 4.74 g sample of the compound from step 4 1 3e above was dissolved in 250 

mL of ethanol and hydrogenated at 4 Atm over 14.2 g of Raney nickel catalyst for 24 
hours. The catalyst was removed by filtration and the solvent was evaporated. The residue 
(mp 152-154°Q was taken directly to the next step. 
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Step 413g. (SH-(l«(BOC-amino)-2- 

frt)pW?(^^yWQXY)^YiV2-Qxo^pyrrQU^ 

The residue from step 413f above was dissolved in 150 mL of ethanol and heated at 
reflux for 8 hours. The solvent was removed, the residue was chromatographed on silica 
5 gel, eluting with 4% methanolAnethyiene chloride. Removal of the solvent gave the title 
product 

Step 413h. (SWl.(BOC-amino)-2^utyldimethyl- 
SiMQXVtethYliy ^benzYV2^qpyincoKdmQ 

10 A 200 mg (0.558 mg) sample of the compound from step 413g above was 

dissolved in 1 mL of THF and added dropwise to a 0°C suspension of NaH (47 mg, 1.172 
mmol) in 2 mL of THF, and die reaction mixture was stirred for 1 hour. To this mixture 
was then added 124 mg of benzyl bromide, and die reaction was stirred at room 
temperature for 3 hours. The reaction was quenched with water, and the mixture was 

15 extracted with ethyl acetate. The organic phase was acidified with citric acid solution, and 
the mixture was extracted with ethyl acetate. The solvent was washed with brine and dried 
over MgS04, filtered and evaporated. The residue was purified by column 
chromatography on silica gel, eluting with 30-35% ethyl acetaterhexane, to give 168 mg of 
the title compound. MS 449 (M+H)+; *H NMR (CDCI3) 9: 0.03 (s, 6 H), 0.87 (s, 9H), 

20 1.42 (s, 9H), 2.26 (dd, 1H), 2.52 (dd, 1H), 2.58 (m, 1H), 3.16 (br t, 1H), 3.27 (dd, 

1H), 3.61 (br m, 3H), 4.28 (d, 1H), 4.59 (d, 1H), 4.70 (d, 1H), 7.23 (m, 2H), 7.32 (m, 
3H). 

StCF413i, fSV4-fl-fBOC-aminoV2-hvdroxvethvlVl-benzvl>2^xopvrTohdine 

25 A 143 mg sample of the compound from step 413h above was dissolved in 1 mL 

of THF and reacted with 1 equivalent of tetra-n-butyl ammonium fluoride at room 
temperature for 1.5 hours. The solvent was removed, and the residue was dissolved in 
methylene chloride and purified by column chromatography on silica gel, eluting with 5% 
methanol in methylene chloride, to give 1 10 mg of the tide compound. MS 335 (M+H) + ; 

30 *H NMR (CDCI3) d: 1.42 (s, 9H), 2.28 (m, 1H), 2.59 (m, 3H), 3.15 (m, 1H), 3.31 (m, 
1H), 3.61 (m, 2H), 3.70 (m, 1H), 4.30 (d, 1H), 4.58 (d, 1H), 4.78 (d, 1H), 7.23 (m, 
2H), 7.32 (m, 3H). 
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Stcp413j. (S)-4-n-reOC-aminoy2^ethoxv^ 

A sample of the compound from step 41 3i above (7.34 mmol) was dissolved in 
22 mL of THF and added to a suspension of 8.72 mg (16. 148 mmol) of sodium methoxide 
in 40 mL of THF, and the reaction mixture was stored at room temperature under nitrogen 
5 for 1 hour. To this solution was then added 3.958 g of methyl iodide in 5 mL of THF, and 
the reaction mixture was stirred for 16 hours. The solvents were removed under vacuum, 
and the residue was dissolved in ethyl acetate, which was washed with sodium thiosulfate 
and brine and dried over MgS04, filtered and evaporated. The residue was dissolved in 
methylene chloride and purified by column chromatography on silica gel, eluting with 5% 
10 methanol in methylene chloride, to give the title compound. MS 349 (M+H)+; *H NMR * 
(CDC13) d: 1.42 (s, 9h), 2.28 (dd, 1H), 2.56 (m, 3H), 3.14 (hr t, 1H), 3.28 (dd, 1H), 
3.30 (s, 3H), 3.37 (d, 2H), 3.71 (br, 1H), 4.24 (dd, 1H), 4.52 (dd, 1H), 4.80 (d, 1H), 
7.23 (m, 2H), 7.31 (m, 3H). 

15 Stgp4|3k f (S)^^fPOC-aminol2-methoxv^^ 

A 50 mg (0. 14 mmol) sample of the compound from step 41 3j above and 29 mg 
(0.07 mmol) of Lawesson's reagent were dissolved in 0.3 mL of THF and stirred under 
N2 for 3 hours. The solvent was removed, and the residue was dissolved in CH2CI2 and 
chromatographed on silica gel, eluting with 30% ethyl acetaterhexane. Removal of the 
20 solvent left 51 mg of product MS 365 (M+H)+; *H NMR (CDCI3) d: 1.41 (s, 9H), 2.64 
(dd, 1H), 2.87 (dd, 1H), 3.16 (dd, 1H), 3.29 (s, 3H), 3.36 (d, 2H), 3.55 (m, 2H), 3.70 
(m, 1H), 4.70 (d, 1H), 4.83 (d, 1H), 5.21 (d, 1H), 7.33 (m, 5H). 

SteP 41 31, (SV3-a-reCK%anunoy2-m e ^ 

25 A 45.7 mg (0. 1 25 mmol) sample of the compound from step 41 3k above and 239 

mg (1.0 mmol) of Ni02»6H20 were dissolved in 2 mL of a 1:1 mixture of methanol and 
THF, and the solution was cooled to -78°C and stirred under N2. A 1 14 mg (3.0 mmol) 
sample of NaBtfy was added in portions, and the mixture was stirred for 2 hours. The 
solvents were removed under vacuum, and dissolved in 20% methanol in chloroform. The 

30 solution was filtered and the solvent removed. The residue was chromatographed on silica 
gel, eluting with 5%methanol in chloroform to provide 23 mg of title product MS 335 
(M+H)+; *H NMR (CDCI3) d: 1.45 (s, 9H), 2.01 (m, 1H), 2.37 (m, 1H), 2.49 (m, 2H), 
2.61 (m, 1H), 2.71 (m, 1H), 3.32 (s, 3H), 3.35 (m, 2H), 3.44-3.67 (m, 4H), 7.23-7.33 
(m, 5H). 
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SKp4^m, fSV3-fl-fBOC-aminoV2-metfaoxvethvlVpvrrolidine 

A 203 mg sample of the compound from step 4131 above was dissolved in 25 mL 
of methanol and hydrogenated at 4 Atm over 50 mg of 10% Pd/C catalyst for 22 hours. 
The catalyst was removed by filtration and die solvent was evaporated to give 160 mg of 
5 the title compound as a viscous oil. MS 245 (M+H) + ; l H NMR (CD3OD) d: 1.43 (s, 
9H), 1.92 (m, 1H), 2.24 (m, 1H), 2.43 (m, 1H), 2.75 (m, 1H), 2.90 (m, 1H). 

Step 413n. (3R, 1 S)-8-<3-( 1 >amino-2-methoxyeAyl)pyn'oHdinyl)- 1-cyclopropyl- 
7-fluoro-9-methvl^xo-4H-quinolizine-3-carboxvUc acid hydrochloride. 

10 A 77 mg (0.238 mmol) sample of 8-chloro- 1 -cyclopropyl-7-fluoro-9-methyl-4- 

oxo-4H-quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was reacted 
with the (S)-3-( l-(BOC-amino>2-methoxyethyI>pyrrolidiiie from step 413m above and 
carried forward as described in Example 253 steps j-1, to give 62 mg of the tide product 
mp. 62-64°C. HRMS calc: 404.1986; foun± 404.1990 (M+H)+; l H NMR P6-DMSO) 

15 d: 0.60 (m, 2H), 0.94, (m, 1H), 2.13 (m, 1H), 2.28 (m, 2H), 2.61 (s, 3H), 3.26 (s, 3H), 
3.52 (m, 2H), 3.62 (dd, 1H), 3.71 (m, 2H), 3.91 (m, 1H), 7.91 (s, 1H), 8.10 (br, 2H), 
9.08 (d, 1H). 

Example 414 

8-(3-(SHacetylamino)pyrrolidinyl)- 1 -cyclopropyl- 
20 7-fluoro^H^methvl^ox(^uinolizine-3>carboxvlic acid 

To a 290 mg sample of 8-(3-(S)-aminopyrroUdinyl>l-cyclopropyl-7-fluoro-9-methyl-4- 
oxcn4H-quinolizine-3-carboxylic acid, prepared from the HQ salt of Example 257 above, 
suspended in 4 mL of THF was added 0.342 mL of acetic anhydride dropwise with 

25 stirring. The reaction mixture was stirred for 3.5 hours, and the precipitate was separated 
by filtration dried under vacuum to give 196 mg of the tide compound, mp. 116-11 7°C. 
MS 388 (M+H)+; *H NMR (CDCI3) 9: 0.65 (m, 1H), 0.80 (m, 1H), 1.00 (m, 1H), 1.10 
(m, 1H), 2.03 (s, 3H), 2.20 (m, 2H), 2.35 (m, 1H), 2.60 (s, 3H), 3.73 (m, 2H), 4.10 
(m, 2H), 4.60 (m, 1H), 7.48 (d, 1H, J=6 Hz), 7.75 (s, 1H), 8.83 (d, 1H, J=12 Hz), 

30 13.95 (s, 1H). Analysis calculated for C20H22FN3O4»L5 H2O: C, 58.60; H, 6.02; N, 
10.25. Found: C, 58.89; H, 5.85; N, 10.02. 
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Example 41 5 

8-(3-carbamoylpiperidinyI)- 1 -cyclopropyl-7-fluoro- 
4H>9-methv1^xf>^ujnn1iTi TO-3^arfaoxvUc acid 

5 Step 415a. 8-{3-cart>amoylpiperidinyiy- 1 -cyclopropyl- 

7-flttPTO^H-9^thvl^XQKluinQUzine-3-carboxvlic aci d, ethvl ester 

A 971 mg sample of 8-cMoro-l-cycIopropyl-7-fluor^ 
quinolizine-3-carboxylic acid ethyl ester, prepared as in Example 253i above, was 
dissolved in 10 mL of DMF and placed in an oven-dried system under positive N2 
atmosphere. To this was added 1.15 g of nicotinamide (Aldrich) and 0.900 mL of 
triethylamine. The reaction mixture was heated at 55°C with stirring for 24 hours. The 
reaction was quenched with water, and the mixture was extracted with methylene chloride. 
After washing with water, the organic solution was dried over Na2S04 and filtered. The 
solvent was removed under vacuum to give the title compound as a yellow solid ( 1. 138 g). 

Step 415b. 8-(3-carbamoylpiperidinyI)-l^clopropyl- 
7-fluoro^H-9-methvl^x^ 

A 442 mg sample of the compound from step 415a above was hydrolyzed with 
LiOH in THF/H2O and the title product (308 mg) was isolated as described in Example 
20 253 k. mp. 250-251°C. MS 388 (M+H)+; lH NMR (CDCI3) 3: 0.70 (m, 2H), 1.05 (m, 
2H), 1.85 (m, 2H), 2.20 (m, 2H), 2.60 (m, 1H), 2.72 (s, 3H), 3.25-3.50 (m, 4H), 3.60 
(m, 1H), 5.35 (s, 1H), 5.80 (s, 1H), 5.80 (s, 1H), 8.25 (s, 1H), 9.30 (d, 1H, J=14 Hz), 
13.90 (s,lH). Analysis calculated for C20H22FN2O4*0.75H2O: C, 59.92; H, 5.91; N, 
10.48. Found: C, 60.18; H, 5.89; N, 10.62. 

25 

Example 41 6 

8-(3-hydroxypiperidinyl)- 1 -cyclopropyl-7-fluoro- 
4H-9-methvl-4-oxo-ouinolizine-3>carbnxvlic add 

30 A 2.0 g sample of 8-chloro- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 

quinolizine-3-carboxylic acid ethyl ester, prepared as in Example 253i above, was 
dissolved in 25 mL of DMF and placed in an oven-dried system under positive N2 
atmosphere. To this was added 1.1 g of 3-hydroxypiperidine (Aldrich) and 1.8 mL of 
triethylamine. The reaction mixture was heated at 55°C with stirring for 144 hours. The 

35 reaction was quenched with water, and the mixture was extracted with methylene chloride. 
After washing with water, the organic solution was dried over Na2S04 and filtered. The 
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solvent was removed under vacuum to give the intermediate ester compound as an oil (3 g). 
MS 389 (M+H)t. This ester was purified by chromatography on silica gel, after which the 
intermediate was hydrolyzed and the product isolated (134 g) as described in Example 415 
above, mp. 232-233°C MS 361 (M+H)+; *H NMR (CDCI3) 3: 0.70 (m, 2H), 1.03 (m, 
5 2H), 1.75 (m, 2H), 1.90 (m, 1H), 2.08 (m, 2H), 2.28 (m, IH), 2.81 (s, 3H), 3.25 (m, 
2H, J=3, 9 Hz), 3.38 (m, 2H), 3.62 (d, IH, J=12 Hz), 3.95 (s, 1H), 4.70 (br s, 1H), 
8.32 (s, 1H), 9.20 (d, 1H, J=9 Hz), 14.90 (s, 1H). Analysis calculated for 
Ci9H2lFN204*H20: C, 60.31; H, 6.13; N, 7.40. Found: C, 59.92; H, 5.79; N, 7.14. 

10 Example 417 

8-(3-hydroxymethy lpiperidinyl)- 1 -cyclopropy 1- 
7-fluoro^H-9-methvl^x(^im^^ acid 

15 A 0.97 1 g sample of 8-chloro- l-cyclopropyI-7-fluoro-9-methyl-4-oxo-4H- 

quinolizine-3-carboxylic acid ethyl ester, prepared as in Example 253i above, was 
dissolved in 10 mL of DMF and placed in an oven-dried system under positive N2 
atmosphere. To this was added 1.04 g of 3-piperidinemethanol (Aldrich) and 0.900 mL of 
triethylamine. The reaction mixture was heated at 55°C with stirring for 72 hours. The 

20 reaction was quenched with water, and the mixture was extracted with methylene chloride. 
After washing with water, the organic solution was dried over Na2S04 and filtered. The 
solvent was removed under vacuum to give the intermediate ester compound as an oil (1.25 
g). MS 403 (M+H)+. This ester was purified by chromatography on silica gel, after 
which the intermediate was hydrolyzed and the product isolated (785 mg) as described in 

25 Example 415 above, mp. 133-134°C. MS 375 (M+H)+; l H NMR (CDCI3) d: 0.70 (m, 
2H), 1.03 (m, 2H), 1.30 (m, 1H), 1.58 (m, 2H), 1.75-2.08 (m, 3H), 2.13 (m, IH), 2.90 
(s, 3H), 3.15 (m, IH, J=1.5, 9 Hz), 3.30 (m, 1H, J=1.5, 9 Hz), 3.50 (m, IH), 3.60 (m, 
IH), 3.70 (m, 2H), 8.30 (s, IH), 9.15 (d, 1H< J=10 Hz), 13.92 (s, IH). Analysis 
calculated for C20H23FN2O4* 0.25 H2O: C, 63.40; H, 7.39; N, 6.24. Found: C, 63.25; 

30 H, 7.29; N, 6.25. 

Example; 418 

8-(3-(R)-hydroxypiperidinyl> 1 -cyclopropyl- 
7-fluoro-4H-9-methvl-4~oxo-au^ 

35 

A 0.971 g sample of 8-chloro- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid ethyl ester, prepared as in Example 253i above, was 
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dissolved in 10 mL of DMF and placed in an oven-dried Systran under positive N2 
atmosphere. To this was added 1 .23 g of 3^RM+)-hydroxypiperidine (Aldrich) and 
0.900 mL of triethylamine. The reaction mixture was heated at 55°C with stirring for 72 
hours. The reaction was quenched with water, and the mixture was extracted with 
5 methylene chloride. After washing with water, die organic solution was dried over 
Na2S04 and filtered. The solvent was removed under vacuum to give die intermediate 
ester compound as an oil (1.56 g). This ester was purified by chromatography on silica 
gel, after which the intermediate was hydrolyzed and the product isolated (785 mg) as 
described in Example 415 above, mp. 192-193°G MS 361 (M+H)+; l R NMR (CDCI3) 
10 3: 0.70 (m, 2H), 1.02 (m, 2H), 1.75 (m, 2H), 1.90 (m, 1H), 2.05 (m, 1H), 2.28 (m, 
1H), 2.80 (s, 3H), 3.20 (m, 2H, J=2, 9 Hz), 3.38 (m, 2H), 3.62 (dt, 1H, J=12, 1.5 Hz), 
3.90 (m, 1H), 4.60 (br s, 1H), 8.34 (s, 1H), 9.20 (d, 1H, J=10 Hz), 13.85 (s, 1H). 
Analysis calculated for Ci9H2lFN204* 1-25 H2O: C, 59.60; H, 6.19; N, 7.32. Found: 
C, 59.30; H, 5.94; N, 7.29. 

15 

Example 419 

(3R)-9-fluoro-3-mediyl-10-(piperazin-l-yl)-2H, 3H, 
6H-6K)xo-pvi^or2.3.4-ii1quinn1i^i^K- < >-r qrboxvlic acid hydrochloride 

20 Following the procedure of Example 28 If, replacing die 3-(BOC- 

amino)pyrrolidine of that step with N-BOC-piperazine and carrying the product forward 
according to steps 28 lg and h, the title compound was prepared. MS 348 (M+H) + ; *H 
NMR (DMSO-d6) 3: 12.9 (d, J=7 Hz, 3H), .3.25 (m, 4H), 3.31 (m, 1H), 3.70 (m, 4H), 
4.19 (dd, J=6, 11 Hz, 1H), 4.37 (dd, J=4, 11 Hz, 1H), 8.03 (s, 1H), 9.04 (d, J=9 Hz, 

25 1H), 9.12 (br s, 2H). Analysis calculated for CnHi8FN304» 2.0 H2O: C, 48.63; H, 
5.52; N, 10.01. Found: C 48.92; H, 5.57; N, 9.80. 

Example 420 

l-cyclopropyl-8-(S,S-2,8-diaza-8-bicyclo[4.3.0]nonyl)- 
30 7"fluoro^H-9-methvl-4-oxo-quinolizine >3-carboxvlic acid hydrochloride 

Step 420a. 6-a-(S>DhenvlethvnV5.7- dihvdro-6H-pv^ 

A 10 g sample of 2,3-pyridinedicarboxylic anhydride (Aldrich) was dissolved in 
100 mL of anhydrous THF and cooled to 0°C. To this solution was added 8.70 mL of (S)- 
35 (-^alpha-methylbenzylamine. The solution was warmed to room temperature and stirred 
for 30 minutes, then 1 1.96 g of lj'-cartwnyldiimidazole was added. The reaction was 
stirred at room temperature under N2 for 20 hours. The solvent was removed, and the 
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residue was dissolved in methylene chloride. The solvent was washed with water and 
dried over MgS O4 The solvent was removed under vacuum to give 1 5.344 g of the title 
compound. 

Stcp420fr, 8>fMSVDhenvlethvlV2.8-di a zohi cvclor4.3.01nonan>7.9-dion e 

A 15344 g sample of the compound from step 420a above was hydrogenated in 
over Pd/C in 2-methoxyethanol at 4 atm H2 and 100°C for 22 hours. The catalyst and 
solvent woe removed to give 10. 12 g of the title compound. 

SKp42Qc. S-ffl^SVphenvlethvlV^^diazobicvclor^^.Olnonaiie 

A 10.12 g sample of the compound from step 420b was dissolved in 30 mL of 
THF, and this solution was added dropwise to a suspension of 3. 13 g of LAH in 50 mL of 
anhydrous THF stirred at 0°C under N2- After addition was complete, the mixture was 
heated at reflux for 9 hours. The reaction was quenched at 0°C by sequential addition of 25 
mL of H20, 25 mL of 15% KOH and 25 mL of H2O. The solids were removed by 
filtration, and the filtrate was extracted with ether. The extract was dried over MgSC>4, and 
the solvent was removed to give 7.98 g of the title compound. 

StCP 4?Qd, ^BQC-8-(n-(S>phenv^^ 

A 7.98 g sample of the compound from step 40c above was dissolved in 75 mL 
of 2:1 methanol:H20. The solution was cooled to 0°C and 7.94 g of di-t-butyl dicarbonate 
was added. The mixture was then warmed to room temperature and stirred for 1 hour. 
The organic solvent was removed under vacuum, and the residue was slurried with 
methylene chloride. The organic phase was separated, washed and dried. The solvent was 
removed, and the residue was purified by chromatography on silica gel, eluting with 
100:5:0.5 methylene chloride:methanol:ammonium hydroxide, to give 4.6 g of the title 
compound as an oil. This material was separated into the l,6-(RJl> and 1,6-(S,S)- 
isomers by HPLC using a chiral support The R,R-isomer had an [a]D of +3L9°C (23°, 
c=L01, methanol); The S,S-isomer had an [a]D of -84.6°C (23°, c=1.04, methanol) (for 
additional information on assignment of isomers, refer to Poster #642, ICAAC 32nd 
Annual Meeting, 1994). 
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Sttp42Q gl fS.SV2-BQC-2.8-diazobicvclor4.3.Q1nQn a ne 

A 1.328 g sample of the S,S-isomer from step 420d above and 1.27 g of 
ammonium formate were dissolved in 40 mL of methanol The flask was flushed with N2, 
130 mg of 10% Pd/C was added, and the reaction mixture was heated at reflux for 1.5 
hours. The solution was cooled and filtered, then the solvent was removed. The residue 
was dissolved in methylene chloride and filtered again. The solvent was removed under 
vacuum to give the title compound (858 mg). [a]D -70.8°C (23°, c=1.30, methanol). 

Step 420f. l^lopropyl-8-(S,S-2 > 8-diaza-8^cyclo[4.3.0]nonyl)- 
7-fluQro^H-9-methv^ acid hydrochloride 

Following the procedure of Example 253j, substituting L6-(SJSV2-BOC-2.8- 
diazobicyclo[4.3.0]nonane from step 420e above, for the BOC-aminopyrrolidine thereof, 
and carrying the product forward as in steps 253k and U the title compound was prepared. 
[a]D -281.3°C (23°, c=0.52, methanol). MS 386 (M-d)+; l H NMR (DMSO-d6) 9: 0.56 
(m, 1H), 0.62 (m, 1H), 0.92 (m, 1H), 1.07 (m, 1H), L61-1.81 (m, 4H), 2.30 (m, 1H), 
2.56 (m, 1H), 2.67 (s, 3H), 2.92 (m, 1H), 3.25 (m, 1H), 3.69 (m, 2H), 3.90 (m, 1H), 
4.06 (m, 1H), 4.35 (m, 1H), 7.92 (s, 1H), 9.02 (br, 1H), 9.09 (d, J=ll Hz, 1H), 9.59 
(br, 1H). Analysis calculated for C2lH24FN3(>j*HO 1.25 H2O: C, 56.76; H, 6.24; N, 
9.45. Found: C, 56.73; H, 6.05; N, 9.44. 

Example 421 

l-cyclopropyl-8-(RJfc-2,8-diaz^^ 
7-flw^H-9-tpe%l^^ m4 hyfrpphlppde 

Step 421a, fR.RV2^BOC-2.8-dia2obicvcl or4.3.01nonane 

Following the procedure of Example 420e above, a 1 .864 g sample of the R,R- 
isomer from Example 420d above deprotected to give 1.219 g of the tide product [a]D 
+73.6°C (23°, c=l . 15, methanol). Spectral data similar to the compound of Example 420e 
was obtained. 

Step 421b. l-cyclopropyl-8-(R,R-2,8-dia2a-8-bicyclo[4.3.0]nonyl)- 
7-fluoro^H-9-methvl^xo^uinolizine-3-carboxvlic aci d hydrochloride 

Following the procedure of Example 253j, substituting (RJfc)-2-BOC-2,8- 
diazobicyclo[4.3.0]nonane from step 421a above, for the BOC-aminopyrrolidine thereof, 
and carrying the product forward as in steps 253k and 1, die title compound was prepared. 
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[a]D+275.1°C(23° > c=0.53, methanol). MS 386 (M-C1) + . 1 HNMR(DMSO-d6)a:0^56 
(m, 1H), 0.62 (m, 1H), 0.92 (m, 1H), 1.08 (m, 1H), 1.63-1.81 (m, 4H), 2.31 (m, 1H), 
2.56 (m, 1H), 2.68 (s, 3H), 2.91 (m, 1H), 325 (m, 1H), 3.69 (m, 2H), 3.90 (m, 1H), 
4.06 (m, 1H), 4.35 (m, 1H), 7.92 (s, 1H), 9.02 (br, 1H), 9.09 (d, J=ll Hz, 1H), 9.60 
5 (br, 1H). Analysis calculated for C2lH24FN303*H(> 1.5 H2O: C, 56.19; H, 6.29; N, 
9.36. Found: C, 56.19; H, 6.15; N, 9.44. 

Example 422 

1 -cyclopropyl-8-( 1 -amino-3-aza-bicyclo[3. L0]hexan-3-yl> 
10 7-fluoro^H-9-methvl^xo^mn9l ^ acid hydrochloride 

Step 422a. l^yclopropyl-8^1-BOC-amm^ 

7-fluoro- ^-9-medivl-4K)xoKjuinn ^Tfnp-^ arboxvlic acid ethvi ester 

A 660 mg sample of 8-chloro- 1 K^lopropyl-7-fluon)-9-methy l-4-oxo-4H- 
15 quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was placed in a flask, 
then 400 mg of l-(B(X:-amino)-3-azabicyclobicycIo[3.L0]hexane, prepared according to 
U.S. Patent No. 5,164,402, was dissolved in 15 mL of dry THF and added to the flask. 
Lastly 2.2 mL of triethylamine was added, and the solution was stirred at 5°C for 26 hours. 
The reaction was cooled, quenched with 15 mL of H2O, and the mixture was extracted 
20 with ethyl acetate. The organic extracts were dried over MgSC>4, and the solvent was 

removed under vacuum. The residue was purified by chromatography on silica gel, eluting 
with 3-5% methanol in methylene chloride, to give 350 mg of die title compound. MS 486 
(M+H)+. lH NMR (CDCI3) d: 0.61 (m, 2H), 0.9-1.11 (m, 4H), 1.41 (t, J=7.5 Hz, 3H), 
1.48 (s, 9H), 1.8 (br, 1H), 2.19 (m, 1H), 2.62 (s, 3H), 3.59 (d, J=10.5 Hz, 1H), 3.73 
25 (d, J=10.5 Hz, 1H), 3.8 (br, 1H), 4.0 (br, 1H), 4.4 (q, J=7.5 Hz, 2H), 5.05 (br, 1H), 
8.21 (s, 1H), 9.26 (d, J=10.5, 1H). 

Step 422b. l^clopropyI-8<l-BOC-amino-3-aza-bicyclo[3.1.0]hexan-3-yI)- 
7-fluoxo^H-9-methvl^xo^iuinolizine- 3-carboxvlic acid 

30 Following the procedure of Example 253k, substituting the compound of step 

422a for the starting material thereof, the tide compound was prepared. MS 458 (M+H)+ 
!H NMR (CDCI3) d: 0.67 (m, 2H), 1.0 (m, 3H), 1.1 (m, 1H), 1.48 (s, 9H), 1.82 (br, 
1H), 2.22 (m, 1H), 2.68 (s, 3H), 3.64 (d, J=10.5 Hz, 1H), 3.79 (d, J=10.5 Hz, 1H), 
3.85 (br, 1H), 4.05 (br, 1H), 5.05 (br, 1H), 8.35 (s, 1H), 9.14 (d, J=10 Hz, 1H), 13.86 

35 (br, 1H). 
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Step 422c. 1 -cyclopropyl-8-( 1 -amino-3-aza-bicyclo[3. 1 .0]hexan-3-yl)- 

; 7-fluon>4H-^methvl^ acid hydrochloride 

Following the procedure of Example 2531, substituting the compound of step 
422b for the starting material thereof, the title compound was prepared. MS 358 (M+H)+ 
*H NMR (DMSOd6) 3: 0.62 (m, 2H), 0.98 (m, 3H), 1 31 (m, 1H), 2.04 (m, 1H), 2.37 
(m, 1H), 2.63 (s, 3H), 3.62 (m, 1H), 3.8-4.0 (m, 3H), 8.01 (s, 1H), 8.81 (br, 2H), 9.16 
(d, J=10, 1H), 13.82 (br, 1H). Analysis calculated for Cl9H2lFN3(>3*HCl* 1.5 H2O: 
C, 54.22; H, 5.75; N, 9.98. Found: Q 54.10; H, 5.61; N, 9.86. 

Erode 423 

8-(3-amino-3-fluoromethyl-l-pyirolidinyl>l-cyc 
7-fluoro^H-9-methvI^xoKim^^ acid hydrochloride 

Step 4?3a, 2-fluoromethvlnroDenoic acid ethvl ester 

A 2.632 g (20 mmol) sample of 2-hydroxymethylpropenoic acid ethyl ester 
(prepared according to Villieras and Rambaud, Synthesis, 1982, 924) was dissolved in 35 
mL of methylene chloride, and the solution was cooled to -78°C To this solution was 
added 2.94 mL (22 mmol) of DAST, and the reaction mixture was stirred at -78°C for 30 
minutes and at room temperature for 1 hour. The reaction was quenched with H2O (35 
mL), and die layers were separated. The organic solution was washed with brine, dried 
over MgS04, then the solvent was removed to give 2.343 g of the title compound. *H 
NMR (CDCI3) d: 1.32 (t, J=7.5 Hz, 3H), 4.26 (q, J=7.5 Hz, 2H), 5.08 (d, J=46 Hz, 
2H), 5.93 (m, 1H), 6.39 (m, 1H). 

StCT 423b. l-benzvU3-fluoromethvl-3-Dvrrolidine carboxvlic acid ethvl ester 

A 739 mg (6 mmol) sample of the compound from step 423a and 1.327 g (6 
mmol) of N-benzyl-N-(methoxymethyl)trimethylsaylmethylamine were dissolved in 4 mL 
of methylene chloride. This solution was cooled to 0°C, and 0.56 mL of 1 N trifluoroacetic 
acid in methylene chloride was added slowly. The reaction mixture was stirred for 75 
minutes at 0-2°C The solution was diluted with methylene chloride and washed with 
saturated NaHC03 solution and water, then dried over MgS04 The solvent was 
removed, and the residue was purified by chromatography on silica gel, eluting with 4: 1 
hexane:ethyl acetate, to obtain 875 mg of the title compound. MS 266 (M+H) + . l H NMR 
(CDCI3) d: 1.27 (t, J=7.5 Hz, 3H), 1.8 (m, 1H), 2.25 (m, 1H), 2.51 (m, 1H), 2.75 (m, 
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3H), 3.62 (s, 2H), 4.20 (q, J=7 r 5 Hz, 2H), 4.45 (q, J=8.7 Hz, 1H), 4.61 (q, J=8.7 Hz, 
1H), 7.3 (m, 5H). 

Step 423c, 3-fluoromethvl-3-pyrroUdine carboxvlic a cid ethvl ester 

5 A 875 mg sample of the compound from step 423b above and 1.04 g of 

ammonium formate were dissolved in 30 mL of ethanoL The flask was flushed with N2, 
200 mg of Pd/C were added, and die mixture was heated at reflux for 15 minutes. The 
mixture was cooled, filter, and the solvent was removed to give 454 mg of the title 
compound. MS 176 (M+H) + . *H NMR (CDCI3) 9: 129 (t, J=7.5, 3H), 1.8 (m, 1H), 
10 2.15 (m, 1H), 2.95 (m, 2H), 3.08 (m, 1H), 332 (m, 1H), 4.2 (q, J=7.5 Hz, 2H), 4.48 
(m, 1H), 4.63 (m, 1H). 

StCT 423d, l-CBZ-3-fluoromethvl-3>Pvrrolidine carhox vlic acid ethvl ester 

A 450 mg sample of the compound from step 423c above was dissolved in 4 mL 
15 of 1 : 1 dioxaneiwater, 324 mg of Na2C03 was added, and the solution was cooled to 0°C 
To this solution was added dropwise 0.44 mL of benzyloxycarbonyl chloride, and the 
reaction mixture was stirred at 0°C for 45 minutes and at room temperature for 3 hours. 
The solution was diluted with ether, and the mixture was washed sequentially with water, 
saturated NaHCC>3, water and saturated brine. The ether layer was separated, and the 
20 solvent was removed. The residue was purified by chromatography on silica gel, eluting 
with 1:3 ethyl acetaterhexane to give 666 mg of the title compound. MS 3 10 (M+H) + . *H 
NMR (CDCI3) d: 1.28 (t, J=7.5 Hz, 3H), 2.05 (m, 1H), 2.32 (m, 1H), 3.55 (m, 3H), 
3.84 (dd, J=3, 12 Hz, 1H), 4.22 (q, J=7.5 Hz, 2H), 4.48 (m, 1H), 4.61 (m, 1H), 5.14 
(s, 2H), 7.35 (m, 5H). 

25 

Sttp423e T l-CBZ-3-fluoromethvl^^vrrolidinecarhoxvlicadH 

A 550 mg sample of the compound from step 423d above was dissolved in 4 mL 
of THF, and the solution was cooled to 0°C To this solution was added 173 mg of LiOH 
and 1 mL of H2O. The reaction mixture was stirred at room temperature for 3 hours, then 
30 acidified by the addition of IN HQ. The mixture was diluted with 40 mL of ethyl acetate, 
and the layers were separated. The organic solution was washed with water and saturated 
brine, and the solvent was removed. The residue was purified by chromatography on silica 
gel, eluting with 10% methanol in methylene chloride to give 25 1 mg of the title 



-271- 



WO 96/39407 



PCT/US9G/08991 



compound. MS 282 (M+H)+ }H NMR (CDa3) 3: 2.05 (m, 1H), 2.35 (m, 1H), 3.55 
(m, 3H), 3.89 (m, 1H), 4.5 (m, 1H), 4.65 (m, 1H), 5.12 (s, 1H), 7.37 (m, 5H). 

Step 423f. N>BQC-l>CTZ-3^fluoiome^vl^pvm)Udineamine 

5 A 715 mg sample of the compound from step 423e above was dried under 

vacuum and dissolved in 8 mL of distilled t-butanoL To this solution were added 0.7 1 mL 
of triethylamine and 0.8 1 mL of dppa, and the mixture was refluxed for 16 hours under a 
N2 atmosphere. The reaction mixture was cooled and diluted with ether, and the mixture 
was washed with water, saturated NaHC03 and saturated brine. The solvent was 

10 removed, and the residue was purified by chromatography on silica gel, eluting with 1 :4 
ethyl acetaterhexane to give 587 mg of the tide compound. MS 353 (M+H)+. *HNMR 
(CDCI3) d: L44 (s, 9H), 2.1 (m, 2H), 3.55 (m, 4H), 4.48 (m, 1H), 4.63 (m, 1H), 5.12 
(s, 2H), 7.35 (m, 5H). 

15 Step 423g. 3>mOC-aminoV3>fluoromethvlpvrrolidine 

A 183 mg sample of the compound from step 423f above and 164 mg of 
ammonium formate were dissolved in 8 mL of ethanol. The flask was flushed with N2, 50 
mg of Pd/C were added, and the mixture was heated at reflux for 20 minutes. The mixture 
was cooled and filtered, and the solvent was removed to give 101 mg of the title 
20 compound. MS 219 (M+H)+ *H NMR (CDCI3) d: 1.45 (s, 9H), 1.6 (b, 1H), 1.92 (m, 
2H), 2.95 (m, 2H), 3.1 (m, 2H), 4.5 (d, J=48 Hz, 1H), 4.75 (b, 1H). 

Step 423h. 8-(3-(BOC-amino>3-fluoromethyl- 1 -pyrrolidinyl)- 1 -cyclopropy 1- 
7-fluQro^H>9-methyl^xo-omnoli7ine-3>carboxvlic acid ethvl ester 

25 A 120 mg (0.37 mmol) sample of ^8-chloro-l-cyciopropyl-7-fluoro-9-methyl-4- 

oxo-4H-quinolizine-3-carboxylic acid ethyl ester, from Example 253i above, was placed in 
a flask. To his flask was then added a solution of 95 mg of 3-(BOC-amino)-3- 
fluoromethylpyrrolidine, from step 423g above, dissolved in 3 mL of DMF, and 0.30 mL 
of triethylamine. The reaction mixture was heated at reflux for 1 6 hours, then the reaction 

30 was quenched with 4 mL of water. The mixture was cooled and extracted with ethyl 
acetate. The extract was dried over MgS04, and the solvent was removed. The residue 
was purified by chromatography on silica gel, eluting with 2-5% methanol in methylene 
chloride, to give 143 mg of die tile compound. MS 506 (M+H)+. *H NMR (CDCI3) 3: 
0.62 (m, 2H), 0.96 (m, 2H), 1.35 (m, 1H), 1.42 (t, J=7.5 Hz, 3H), 1.46 (s, 9H), 2.2 
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(m, 2H), 2.35 (m, 1H), 2.65 (s, 3H), 3.73 (m, 1H), 3.85 (b, 1H). 3.9 (m, 1H), 4.4 (q, 
J=7.5 Hz, 2H), 4.65 (d, J=48 Hz, 2H), 4.85 (b, 1H), 8.21 (s, 1H), 9.29 (d, J=10.5 Hz, 
1H). 

Step 423i. 8-(3-(BOC-amino)-3-fluoromethyI- 1 -pyrrolidinyl)- 1 -cyclopropy 1- 
7-ffuQ^H-9-niethv1^x(wiuino1izinR-3.c a rboxvlicaciH 

FoUowing the procedure of Example 253k, substituting 143 mg of the compound 
of step 423h for the starting material thereof, 1 15 mg of the title compound was prepared. 

Step 423j. 8-(3-amino-3-fluoromethyl- 1 -pyrrolidinyl)- 1 -cyclopropyl- 
7-flU0rp4H-9-nTemvl^XQHiuinohzine-3^arboxvlic arid h ydrochloride 

Following the procedure of Example 2531, substituting 1 15 mg of die compound 
of step 423i for the starting material thereof, 95.5 mg of the title compound was prepared. 
MS 378 (M+H)+. lH NMR (DMSO-d 6 ) d: 0.60 (m, 2H), 1.0 (m, 2H), 2.27 (m, 2H), 
2.34 (m, 1H), 2.67 (s, 3H), 3.85 On, 2H), 4.04 (m, 2H), 4.78 (d, J=46 Hz, 2H), 7.97 
(s, 1H), 8.91 (b, 2H), 9.13 (d, J=10.5 Hz, 1H), 13.85 (b, 1H). Analysis calculated for 
Cl9H2lF2N303»2 HQ* 0.5 H20: C, 49.68; H, 5.27; N, 9.15. Found: C, 49.66; H, 
5.23; N, 8.91. 

Example 424 

8-(3-aminornethyl-3-fluoro- 1 -pyrrolidinyl)- 1 -cyclopropyl- 
7-fluorQ^H-9-methvl-4-oxo^umolizine-3Ka^xvlicacid 

Following the procedure of Example 253j, substituting 68 mg of 3-amino-3- 
fluoromethylpyrrolidine, prepared as in PCT patent application W09414794, for the BOC- 
aminopyrrolidine thereof, and carrying the product forward as in step 253k, the title 
compound was prepared (note rearrangement of positions of F and amino groups on the 
pyrrotidine ring). MS 378 (M+H)+. *H NMR (DMSOd6) d: 0.6 (m, 2H), 0.9 (m, 1H), 
1.05 (m, 1H), 1.25 (m, 1H), 2.2-2.5 (m, 2H), 2.64 (s, 3H), 3.4 (m, 2H), 3.81 (m, 2H), 
4.15 (m, 2H), 7.95 (s, 1H), 8.4 (b, 2H), 9.1 (d. J=10.5 Hz, 1H), 10.2 (s, 1H). 
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Example 425 

8-(3-(S)-hydn)xy-l-pyirolidinyl> 1-cyclopropyl- 
7-fluoro^H-9-methvl-4^xo^i^^ aciH 

5 Sfcp42fa — (g>l-B(x:-3-PYrrQliaip^ 

A 9.8 g (55.2 mmol) sample of (SH-benzyl-3-pyrrolidinol was dissolved in 200 
mL of ethanol, 1.96 g of 20% Pd/C was added, and the mixture was stirred under N2. To 
this mixture was added 17.4 g of ammonium formate, and the reaction mixture was stirred 
for 10 minutes at an internal temperature of 70°C The reaction mixture was removed for 

10 the bath and cooled until gas evolution subsided. The mixture was cooled, then diluted 
with methylene chloride. The solids were removed by filtration, and the filtrate was 
concentrated. The residue was suspended in 200 mL of methylene chloride, and 2.07 g of 
di-t-butyl dicarbonate was added with stirring and while holding the temperature at 19- 
23°C. The mixture was stirred at room temperature for 16 hours. The organic solvent was 

15 removed under vacuum, and the residue was slurried with methylene chloride. The organic 
phase was separated, washed and dried. The solvent was removed, and the residue was 
purified by chromatography on silica gel to give 8.94 g of the title compound as a colorless 
oil. 

20 Step 425a. 8K3-(S>hydroxy-l-pyrrolidinyl)-lHcyclopropyl- 
7-fluQro4H-9-methvl^ 

Following tiie procedure of Example 253j, substituting (S)-l-BOC-3- 
pyrrolidinol, from step 425a above, for the BOC-aminopyrrolidine thereof, and carrying 
the product forward as in step 253k, the title compound was prepared. mp.240°C. MS 
25 347 (M+H)+. *H NMR (DMSO-d6) 3: 0.6 (m, 2H), 0.95 (m, 1H), 1.05 (m, 1H), 2.0 
(m, 2H), 2.3 (m, 1H), 2.6 (s, 3H), 3.4 (d, 1H), 3.7 (m, 1H), 4.0 (m, 2H), 4.4 (br s, 
1H), 5.65 (d, 1H), 7.9 (s, 1H), 9.05 (d, 1H), 18.5 (s, 1H). Analysis calculated for 
C18H19FN2O4: C, 62.42; H, 5.53; N, 8.09. Found: C, 62.34; H, 5.38; N, 7.99. 
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Examnle. 4?fi 

8-(3-(R)-hydroxy-l-pyrrolidinyl)-l-cyclopropyl-7-fluoro- 
4H-9-pigthY 1 -^)xo-qpinoti7ipp-3-cart)QXYli<? acid 

5 Following the procedures of Example 425, replacing the (S)- l-benzyl-3- 

pyrrolidinol with (R> 1 -benzyl-3-pyrrolidinoL, the tide compound was prepared. 
mp.240°C. MS 347 (M+H)+. *H NMR (DMSO-d6) d: 0.6 (m, 2H), 0.95 (m, 1H), 1.05 
(m, 1H), 2.0 (m, 2H), 2.3 (m, 1H), 2.6 (s, 3H), 3.4 (d, 1H), 3.7 (m, 1H), 4.05 (m, 2H), 
4.45 (br s, 1H), 5.65 (d, 1H), 7.9 (s, 1H), 9.05 (d, 1H), 18.5 (s, 1H). Analysis 
10 calculated for C18H19FN2O4: C, 62.42; H, 5.53; N, 8.09. Found: C, 62.54; H, 5.56; 
N, 7.96. 

Example 427 

8^7-(S)-amino-5-aza-spiro[2.4]heptan-5-yl>-l-cyclopropyl- 
•5 7-fluoro^H-9-memvl^xf>^iinn1iTinp;-3-carhoxvlic acid hvdrochlnriHe. 

Step 427a, 7-ammo-5-fl-mVnhenvlftthvn-4-n»n-S- a ^c T)iror2.41heptanes 

Following die procedure of Kimura et al., J. Med. Chem. y 21:3344-3352 (1994) 
the tide compound was prepared. The diastereomeric product was purified by 
20 chromatography on silica gel, which resolved the compound into its 7-(S)- and 7-(R)- 
diastereomers. The 7-(S>- compound (die less polar isomer) was carried forward to the 
next step. The 7-(R)- compound was carried forward to the Example 428. 

Step 427b- 7 (S Vamino-5-f 1 -(RVphenvWhvl VS-a 7a sDiror2.41heDtane 

25 A sample of 7-(S)-amino-5-( l-(R)-phenylethyl)-4-oxt)-5-azaspiro[2.4]heptane 

(from step 427a, 15.3 g, 66.5 mmol, in freshly distilled THF (200 mL) was added 
dropwise to a cooled (ice bam) suspension of LAH (7.42 g) in dry THF (300 mL). The 
reaction was stirred and allowed to warm to room temperature after addition of the starting 
material, then heated at reflux under N2 for 4 hours. The mixture was cooled to0°C, the 

30 H2O (7.5 mL), 20% NaOH (7.5 mL and H2O (22 mL) were added sequentially, with 
stirring, and the mixture was stirred at room temperature for 1 hour. The mixture was 
filtered, and the filter cake washed repeatedly. The combined filtrates were concentrated to 
afford the tide compound as an oil (14.75 g). MS m/z 217 (M+H) + . 
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Stgp 427g, I-fSVmOC-aminoVS-fl-mV phenvlethvn-S-a^vDiror^^h^ n^ 

The compound from step 427b (14.75 g, 79.8 mmol) was dissolved in methylene 
chloride (90 mL) and cooled, (BOCfcO was added in portions and the mixture was stirred 
at room temperature for 2 hours. The mixture was washed with water and brine, dried 
(MgS04), filtered, and concentrated. The residue was purified by chromatography on 
silica gel, eluting with 25% ethyl acetate in hexane to afford 18.1g white solid, 86% yield 
from lactam. X-ray crystallography confirms that it is an S-isomer at the pyrrolidine ring 
juncture. MS m/z 317 (M+H)+; NMR, (CDC33) ppm, 0.38(m, 1H); <X54(m, 1H); 
0.68(m, 1H); 0.76(m, 1H); 1.35(d,3H); 1.43(s, 9H); 2.30(d, 1H); 2.48(d, 1H); 2.79(d, 
2H); 3.21(q, 1H); 3.81 (q, 1H); 4.94(d, 1H); 7.20-7.34(m, 5H) 

Step 427(1, 7-fS)-(BOC-aminoVS- a ^> T ir nr2.41hf T f a np 

The 7-(S)-compound from step 427c was dissolved in ethanol and hydrogenated 
at 4 atm H2 over Pd/C at room temperature for 23 hours. The mixture was filtered, and the 
filtrate was concentrated. The residue was purified by chromatography on silica gel, 
eluting with 15:85 ethyl acetate:hexane to give the tide compound. MS m/z 213 (M+H) + . 

Step 427e. 8-a-(S)-(BOC-amino)-5-aza-spiro[2.4]heptan-5-yl)- 
l^lQPCTYl-7-fluoro-4H-9-nre^^ 

Following the procedure of Example 253j, substituting the compound from step 
427d above, for the BOC-aminopyrrolidine thereof, and carrying the product forward as in 
step 253k, the tide compound was prepared. 

Step 427f. 8-a-(S>aimno-5-aza-spiro[2.4]heptan-5-yl)-l-cyclopropyl- 
7-flU0IP^H-9-nwthv»-4-oxo-nuinnlizinP-^-r aT faoxvlic arid h y drochloride. 

120 ml of 1M HQ in acetic acid was added dropwise to the solution of the acid 
(18.57g; 39.43 mmol) in methyl chloride (80ml). The slighdy reddish solution was stirred 
at room temperature for 1.5 hours. Yellow precipitate observed. TLC checked (4% 
MeOH/CH2Cl2) showed no starting material. The solid was filtered and washed several 
times with ether, dried at room temperature at 15mm Hg overnight, obtained lOg of yellow 
solid. The filtrate was concentrated and dried on high vacuum (0.5 mmHg) for 2 hours 
and then titurated with ether. The solid thus obtained was stirred vigorously in ether, 
filtered and washed with ether, obtaining 4.6g of slighdy brownish solid. The two solid 
samples were combined and analyzed. MS372(M+H)+. NMR (DMSO) ppm: 0.49-1.18 
(m, 8H); 2.29 (m, 1H); 2.65 (s, 3H); 3.48 (m, 1H); 3.81 (d, 1H); 4.41 (nOH); 7.93 
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(s,lH); 9.1 1 (d,lH); 13.83 (b, 1H). Analysis calculated for C20H23N3O3FCI.H2O. C, 
56.17; H, 5.31; N, 9.64. Found: C, 56.40; H, 5.91; N, 9.86. 

Example 428 

5 8-(7-(R)^anuno-5-aza-spiro[14]heptan-5-yl)-l-cyclopropyl- 

7-fluoro^H-9-methv l^xoKtuinolizine-3-carboxvlic acid hydrochloride 

Following the procedure of Example 427b, substituting the 7-(R)-(BOC-amino)- 
4-oxo-5-azaspiro[2.4]heptane, from step 427a, for the 7-(S)-isomer thereof, and carrying 
the product forward as in steps 427b-f, the title compound was prepared, mp. 200°C 
10 (dec). MS 372 (M+H)+. 1h NMR (DMSO-d6) 0.6 (d, 2H), 1.0 (t, 2H), 1.1 (t, 

2H),1.15 (t, 1H), 2.15 (m, 2H), 2.3 (m, 1H), 2.6 (s, 3H), 2.8 (br m, 1H), 3.65 (m, 1H), 
3.8 (m, 2H), 4.15 (m, 1H), 7.9 (s, 1H), 8.6 (br s, 2H), 9.1 (d, 1H) 13.85 (br s, 1H). 
Analysis calculated for C20H22FN303.HO2 H2O. C, 54.12; H, 6.13; N, 9.47. Found: 
C, 54.21; H, 5.85; N, 9.38. 

15 NMR (DMSO) pprru 0.5-1.179 (m,8H); 2.31 (m, 1H); 2.65 (s,3h), 3.51 

(b,lH); 3.71 (d, 1H); 4.34-4.47 (m, 2H); 7.95 (s,lH); 9.11 (d, 1H); 13.82 (b.lH) 

Example 429 

8-(3-(R*)-(l-(S*)-ainmo-2A2-uinuorc)emyl)pyn-otidinyl> 
l-<^clorTOPYl-7-flu(mv4H-9-memvl^xo^umolizine-3-au^ acid hydrochloride. 

Step 429a, l-b enzvl-3-(l-hYdroxv-2.2.2-trifluoroethvlideneV2-pvrrolidone 

A 1.2 g sample of NaH was suspended in 30 mL of dry THF, and this 
suspension was stirred at room temperature. To this was added 3.5 g of 1- benzyl -2- 
pyrrolidone (Aldrich), and the mixture was stirred at 65°C To this mixture was next added 
3.6 mL of ethyl trifluoroacetate in 10 mL of THF over a 25 minute period, and the reaction 
was heated at reflux for 3 hours. The reaction mixture was cooled, diluted with ether and 
neutralized with 1 N HQ. The ether layer was separated, washed with brine, dried and 
taken to dryness. The residual oil was chromatographed on silica gel, eluting with 1:1 
ethyl acetate:hexane to give 2.06 g of the tide compound. MS 289 (M+H)+. 

Step 429b. 1 -benzvl-3-r 1 -hvdroxvimin o-2.2^-trifluoroethvn-2-pvrrolidone 

A 2.0 g sample of the compound from step 429a, 7.6 g of hydroxylamine HQ, 
20 mL of pyridine and 40 mL of ethanol was heated at reflux for 4 hours. The solvents 
were removed under vacuum, and the residue was dissolved in methylene chloride. The 
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solution was washed with water and brine, then dried and the solvent evaporated. The 
residue was azeotropically distilled with toluene to remove the pyridine to give after drying 
L30 g of title compound. MS 287 (M+H)+. 

St?p429p t 1 -benzvl-3-( 1 -amino-2^.2-trifluoroethvl ^pyrrolidine 

5 A 1.3 g sample of the compound from step 429c was dissolved in 20 mL of 

THF, and 10 mL of 1M LAH in THF was added. The mixture was heated at reflux for4 
hours. The reaction was quenched while stirring under a N2 atmosphere by the sequential 
addition of 0.4 mL H2O, 0.4 mL of 15% NaOH and \2 mL of H2O. The suspension was 
filtered, and the filtrate was washed with brine, dried and evaporated. The residue was 
10 then purified by chromatography on silica gel, eluting with 5:95 methanokmethylene 
chloride to give 943 mg of title compound. MS 259 (M+H)+. 

Stcp429d. l-benCTl-3-a-raOC-aminoy^ 

A 0.94 g sample of the compound from step 429c was dissolved in 5 mL of 
methylene chloride, and 0.8 g of di-t-butyl dicarbonate in 1 mL of methylene chloride was 

15 added. The mixture was stirred at room temperature for 16 hours. Another 0.4 g of di-t- 
butyl dicarbonate was then added, and the reaction was stirred for 24 hours. The solvent 
was removed, and die residue was chromatographed on silica gel, eluting with 25:75 ethyl 
acetate:hexane. The product was resolved into two diastereomers by chromatography (they 
were arbitrarily assigned the relative stereochemistry 1S*,3R* and 1S*,3S*). Carrying the 

20 1 S*,3R* compound forward the tide compound was prepared. 

SKp42^ 3-fl-mOC-aminoV2.2.2-trifluoroethvlV2-pvrroiidine 

A 1.49 g sample of the compound from step 429d was dissolved in 100 mL of 
methanol, 0.9 g of 10% Pd/C was added, and the mixture was hydrogenated under 4 atm 
25 of H2 for 44 hours. The mixture was filtered, the filtrate was concentrated. The residue 
was triturated with acetonitrile, then filtered. The filtrate was concentrated to give 1.035 g 
of the title compound. MS 269 (M+H) + . 
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Step 429f. 8^3KR*MMS*>-amino-2^-trffi^^ 
1 K^clcHpn^yl-7-fhion)^H-9-metfiy 1-4- 
oxo-qmno1i7ine-3-carboxvlic acid hydrochloride 

Following the procedure of Example 253j, substituting the compound from step 
5 429e above, for the B OC-aminopyrrolidine thereof, and carrying the product forward as in 
step 253k, then removing the BOC-group by hydrolysis as in Example 2531,with IN HQ 
in acetic acid, mp browned 160-163°C decomposed at 180-183°C. MS 428 (M+H) + . *H 
NMR (DMSO-d6) d: 0.6 (d, 2H), 0.9 (m, 1H), LI (m, 1H), 1.9 (m, 1H), 2.3 (m, 1H), 
2.6 (s, 3H), 2.75 (m, 1H), 3.7 (m, 2H), 4.0 (m, 2H), 4.4 (m, 1H), 7.9 (s, 1H), 9.1 (d, 
10 1H). Analysis calculated for C20H2lF4N3(>3*HO2 H2O: Q48.05; H, 5.24; N, 8.41. 
Found: C, 48.45; H, 5.20; N, 850. 

Exreiplg43Q 

8-(3-(S*MMS*)-amino-2^^ 
15 t^vcloDropvl-7-fluoro^H-9-methvl^ acid hydrochloride 

Carrying the 1S*3S* compound from Example 429d above forward as in 
Examples 429e and 253j, k and 1 the tide compound was prepared, mp browned 205°C, 
melted at 213°C. MS 428 (M+H)+. NMR (DMSO-d6) 3: 0.6 (d, 2H), 1.0 (m, 2H), 
20 2.0 (m, 1H), 2.3 (m, 1H), 2.65 (s, 3H), 2.75 (m, 1H), 3.75 (m, 2H), 4.0 (m, 2H), 4.4 
(m, 1H), 7.9 (s, 1H), 9.1 (d, 1H). Analysis calculated for C20H2lF4N3O3*HCl*2.5 
H2O: C47.20; H, 5.34; N, 8.26. Found: C, 47.14; H, 4.91; N, 8.55. 

Example 431 

25 8-(3-aminoxypyrrolidinyI)- 1 -cyclopropy l-7-fluoro-4H- 

9imgthyl^7^^ acid hyd^hloyyte 

Step43i ftl l-POC-3-pyrrolidinQl 

To a solution of 3.25 g of 3-pyrrolidinol in 25 mL of methylene chloride was 
30 added, with cooling, 5 mL of methylene chloride containing 8.2 g of di-t-butyl dicarbonate, 
and the mixture was stirred for 4 hours. The volatiles were removed under vacuum, and 
the residue was chromatographed on silica gel, eluting with 1% methanol in methylene 
chloride to give 7.64 g of the tide compound. 
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SgP 4 3*t>, N^l-BOC^nvrroKdjnoxv^hthaKmifte 

To 50 mL of dry THF were added 5.17 g of the compound from 431a above, 9.7 
g of triphenylphosphine, and 5.41 g of N-hydroxyphtahalimide. To this suspension, 
stirred and cooled to -20°C, was added 5.83 mL of DEAD, and die mixture was stirred for 
1 hour at -20°C. The solution was quenched with water, then extracted with methylene 
chloride. The organic layer was dried and concentrated. Hie residue was 
chromatographed on silica gel, during with 40:60 ethyl acetaterhexane to give 7.60 g of the 
title compound. 

Ste?43)c. fl-BOC^Dvrrolidinoxv^amin^ 

To a solution of 7.4 g of the compound from step 43 lb in 100 mL of methylene 
chloride was added 2.6 mL of hydrazine hydrate. The mixture was stirred at room 
temperature for 1 hour. The precipitate was removed by filtration, and the filtrate was 
washed with water, dried and evaporated to give 4.325 g of the title product as an oil. 

gtgp 431d, 3-ovirolidinoxvaminft 

A 4.318 g sample of the compound from step 431c was dissolved in 70 mL of 
dry methylene chloride, and 70 mL of 1 M HQ in acetic acid was added. The mixture was 
stirred for 30 minutes at room temperature. The precipitate was collected by filtration, 
washed and dried to give 3.41 g of the tile compound. 

Step 43 le. 8-(3-aminoxypyrrolidinyl)- l-cyclopropyl-7-fluoro-4H- 
9-methyl^oxcKtuinoUzine-3-carboxvlic acid ethvl ester 

A 0.25 g sample of die 3-pyrrolidinoxyamine from step 43 Id above and 1 .06 mL 
of triethylamine were dissolved in 5 mL of dry THF, and the mixture was stirred at 55°C 
for 7 hours. The reaction was quenched with water, and the mixture was extracted with 
ethyl acetate. The organic layer, wash washed with water, dried and evaporated. The 
residue was chromatographed on silica gel, eluting with 100:7;0.7 methylene 
chloride:methanol:NH40H to give 224 mg of the title compound. 
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Step 43 1 f . 8^3-(BOC-aminoxy)pyrrolidinyl> 1-cyclopropyl- 

7-fluoTcv4H-9-mf^v1^xo^uin^ acid ethvl ester 

A mixture of 224 mg of the compound from step 431e and 0.25 g of di-t-butyl 
dicarbonate were dissolved in 3 mL of methylene chloride, and the mixture was stirred for 
4 days. The volatiles were removed, and the residue was taken directly to the next step. 

Step 43 lg. 8-(3-(BOC-aminoxy)pym)Udtoyl>lK:yclopTopyl- 
7-fluoro^H-9-methvl^ acid 

The material from the previous step, 4 mL of THF, 3 mL of water, 0.216 g of 
LiOH were combined, and the mixture was heated at 83°C for 3 hours. The mixture was 
acidified with IN HC1, and the precipitate was removed by filtration. The filtrate was 
washed with water and brine, then evaporated to give 245 mg of the title compound. 

Step 43 lh. 8-(3-aminoxypyrroUdinyl>l-cyclopropyl-7-fluorr> 
4H-9-rnethvl^xo^^ acid hydrochloride 

A 200 mg sample of the compound from step 431g was dissolved in 23 mL of 
dry methylene chloride and treated with 1 N HQ in acetic acid at room temperature for 16 
hours. The title compound was collected by filtration, washed with methylene chloride and 
dried, mp 158-161°C (dec). MS 362 (M+H) + . ! H NMR (DMSOd6) & 0.6 (d, 2H), 
0.9, (m, 1H), 1.05 (m, 1H), 2.3 (m, 3H), 2.6 (s, 3H), 3.65 (m, 1H), 3.75 (m, 1H), 4.0 
(m, 1H), 4.2 (m, 1H), 5.0 (br s, 1H), 7.9 (s, 1H), 9.1 (d, 1H), 11.1 (br s, 2H). Analysis 
calculated for Ci8H20FN3O4*H(> H2O: C, 51.99; H, 5.57; N, 10.10. Found: C, 
51.84; H, 5.33; N, 9.95. 

Exarqple43? 

8-(3-(R>aminoxypyrrolidinyl)- 1 -cyclopropyl-7-fluoro- 
4H-9-methvl^oxoKiuinoKzine-3-carboxvlic acid hydrochloride 

Following the procedures of Example 432, except substituting (S)-l-BOC-3- 
pyrrolidinol for the racemic starting material thereof, the title compound was prepared, mp 
160-168°C (dec). MS 362 (M+H) + . l U NMR (DMSO-d6) d: 0.6 (d, 2H), 0.9, (m, 1H), 
1.05 (m, 1H), 2.3 (m, 3H), 2.6 (s, 3H), 3.65 (m, 1H), 3.8 (m, 1H), 4.0 (m, 1H), 4.15 
(m, 1H), 4.95 (br s, 1H), 7.95 (s, 1H), 9.1 (d, 1H), 10.7 (br s, 2H). Analysis calculated 
for C18H20FN3O4-HQ* 0.75 H2O: C, 52.56; H, 5.51; N, 10.22. Found: C, 52.91; H, 
5.57; N, 10.14. 
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Example 433 

8^3-(S>ammoxypynoli^ 
4H-9-methvl^xo^uinoli^^ acid hydrochloride 

5 Following the procedures of Example 432, except substituting (R)-l-BOC-3- 

pyrrolidinol for the racemic starting material thereof, the title compound was prepared mp 
160-168°C (dec). MS 362 (M+H)+. *H NMR (DMSO-d6) d: 0.6 (d, 2H), 0.9, (m, 1H), 
1.0 (m, 1H), 2.3 (m, 3H), 2.6 (s, 3H), 3.65 (m, 1H), 3.85 (br d, 1H), 4.0 (m, 1H), 4.15 
(m, 1H), 4.95 (br s, 1H), 7.9 (s, 1H), 9.1 (d, 1H), 10.9 (br s, 2H). Analysis calculated 
10 for Ci8H20FN3O4*Ha* 0.75 H2O: C 52.56; H, 5.51; N, 10.22. Found: C, 52.98; H, 
5.51; N, 10.16. 

Example 434 

8^octahydropyrrolo[3^-b]pyTidin- l-yl)-l-cyclopropyl- 
7-flwrQ^-9-metM^ ac i d hydrochloride 

15 

SKP 434a. 3-nitro-2-Pvridineacetic acid ethyl «ter 

A mixture of 25 g sample of diethyl malonate and 3 g of sodium was stirred at 
room temperature until the reaction was complete, then stirred at 120°C for 30 minutes. 
The mixture became a thick suspension, and 50 mL of toluene was added, followed by 

20 17.17 g of 2-chloro-3-nitropyridine. The mixture was heated at reflux for 16 hours. The 
solvents were removed under vacuum, and the residue was dissolved in 50 mL of DMSO. 
To this solution was added 19.5 g of NaCl and 7.2 g of water, and the mixture was stirred 
at 160-170°C for 3 hours. The mixture was cooled and diluted with ethyl acetate. The 
layers were separated, and the organic layer was washed with water, brine and dried over 

25 MgS04* The solvent was removed, and the residue was chromatographed on silica gel to 
give 11.3 g of the title compound. *H NMR (CDCI3) d: 8.8 (dd, 1H), 8.45 (dd, 1H), 7.5 
(dd, 1H), 6.35 (s, 2H), 4.15 (q, 2H), 1.25 (t, 3H). 

Step 434b, 1.3-dihvdropvrrolor3.2^b1pvridin^>nn ft 

30 A 6 g sample of the compound from step 434a was dissolved in ethanol and 

hydrogenated at 4 atm over Pd/C for 2 hours. The mixture was filtered, and the filtrate was 
evaporated to give the 3-amino compound. This intermediate was dissolved in 60 mL of 2 
N HQ, and the solution was heated at reflux for 30 minutes. The mixture was neutralized 
with K2C03 to pH7-8, and die mixture was extracted with 4:1 methylene chlorideri- 
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propanol. The extract was dried, and the solvent was removed to give the title compound. 
*H NMR (CDCI3) d: 8.05 (m, 1H), 7.12 (m, 2H), 3.55 (s, 2H). 

Step 434c, 4-mOC-aminoV(xnahvdropvm)lor3.2>bl pvridin-2-one 

A 2.8 g sample of the compound from step 434b was dissolved in 150 mL of 
5 acetic acid, and lgof Pt02 was added. The mixture was hydrogenaied at 60 psi for 24 
hours and at 2000 psi for 2 hours. The mixture was filtered, and the solvent was removed. 
The residue was dissolved in 1 0 mL of methanol, and 3 g NaHCC>3, 5 mL of water and 6 g 
of di-t-butyl dicarbonate were added sequentially. The mixture was stirred at room 
temperature for 4 hours. The mixture was diluted with methylene chloride, and the mixture 
10 was washed with water and brine. The solvent was dried and evaporated, and the residue 
was purified by chromatography on silica gel, eluting with 7:100 methanokmethylene 
chloride to give 3.1 g of the tide compound. 

Step 434d , 4^fBOC-amino)-cKnahvdropvrrolor3.2-blpvridine 

15 A 3.1 g sample of the compound from step 434c was dissolved in 20 mL of THF 

and heated with 2.6 g of La wesson's Reagent at reflux for 2.5 hours. The solvent was 
removed, and the residue was chromatographed on silica gel. The intermediate product 
thus obtained was dissolved in 40 mL of methanol, and 30 g of 50% Raney Ni in water 
was added. The mixture was stirred at room temperature for 30 minutes, then filtered. The 

20 solvent was removed to give 2.5 g of the tide compound. ! H NMR (CDCI3) d: 4.6-4.5 
(m, 1H), 4.40 (m, 1H), 2.95-3.10 (m, 2H), 2.65-2.75 (m, 1H), 1.90-2.0 (m, 1H), 1.60- 
1.70 (m, 4H), 1.45 (s, 9H), 1.30-1.40 (m, 2H). 

Step 434e. 8-(octahydropyirolo[3,2-b]pyridin- 1 -yl)- 1 -cyclopropyl- 
25 7-fluoro-4H-9-methvl-4-oxo^uinohzine-3-carboxvUc acid hydrochloride 

Following the procedure of Example 253j, substituting the 4-(BOC-amino)- 
octahydropyirolo[3^-b]pyridine from step 434d for the BOC-amino-pyrrolidine thereof, 
and carrying the product forward as in steps 253k & 1, the tide compound was prepared. 
MS 386 (M+H)+. *H NMR (DMSO-d6) 3: 9.20 (d, 1H), 8.0 (s, 1H), 4.5 (m, 1H), 4.40 
30 (m, 1H), 3.95 (m, 1H), 3.20 (m, 1H), 2.90 (m, 1H), 2.70 (s, 3H), 2.4-2.6 (m, 3H), 
2.10 (m, 1H), 1.90 (m, 2H), 1.50 (m, 2H), 0.9-1.10 (m, 2H), 0.60 (m, 2H). 
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8-(tra^-3-amino^fluoroniethylpyrrodin- 1 -yl> 1-cyclopropyl- 
?-fluQrp^-9-iri^vl^ acid hvrfrnchlnrifJ* 

Step 43fo 4-fluoro-2-butenoic acid ethvl ester 

A 1.6 g sample of ethyl fluoroacetate was dissolved in methylene chloride, and 
the mixture was cooled to -78°C To this solution was added 1 equivalent of DIBAL (1.0 
M in methylene chloride) during a 30 minute period. The reaction mixture was stirred for 
another 30 minutes, then the reaction mixture was warmed to room temperature and LI 
equivalent of (triphenylphosphoran)ilidenylethyl acetate was added. The reaction mixture 
was stirred for 16 hours. The reaction was quenched by addition of methanol, and 5% 
citric acid solution. The mixture was extracted with methylene chloride, and the extract 
was dried and evaporated. The residue was distilled to yield a 3:1 mixture of the cisitrans 
isomers of the tide compound. 

Step 435fr, l-ben?y^3-fluoromethvl-2-nviToKdineaceti C acid ethvl ester 

The compound (2.6 g, 20 mmol) from step 435a and 5 g of N-benzyl-N- 
(methoxymediyl)trimethylsUylamine were dissolved in 30 mL of dry methylene chloride. 
The solution was stirred at 0°Q and 1% trifluoroacetic acid was added dropwise. The 
mixture was then stirred for 1.5 hours at room temperature. The solvent was removed, and 
the residue chromatographed on silica gel to give cis- and trans isomers of the tide 
compound. 

Step 43fo fram-l-CBZ-3-fluorometh^ acid ethvl ester 

The trans compound from step 435b was dissolved in 20 mL of ethanol, and 10 
equivalents of ammonium formate and 170 mg of 10% Pd/C. The reaction mixture was 
heated at reflux and stirred for 30 minutes. The mixture was filtered, and the filtrate was 
evaporated. The residue was dissolved in 10 mL of dioxane and 2.5 mL of water, and 
20% Na2C03 was added. The mixture was cooled to 0°C, and 1.5 equivalents of 
benzoyloxycarbonyl chloride was added slowly. The reaction was stirred for 30 minutes, 
then diluted with 100 mL of ether. The organic layer was separated, washed with brine 
and dried over MgS04- The solvent was removed, and the residue was chromatographed 
on silica gel to give 1.5 g of the tide compound. l H NMR (CDCI3) d: 13-1 A (m, 5H), 
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5.12 (s, 2H), 4.60 (m, 1H), 4.10-4.20 (q, 2H), 3.60-3.90 (m, 3H), 3.30-3.40 (m,lH), 
2.7-3.05 (m, 2H), 1.25 (t, 3H). 

Stgp 435(j. fra^-2-mOr-aminnV1-rR7 -3-flunrnm R thvl-DvrrnKrfinf» 

5 A 1.5 g sample of the compound from step 435c was dissolved in 12 mL of 

THF. The solution was cooled to 0°C, and 4 equivalents of LiOH in 3 mL of water were 
added. The mixture was stirred a 0°C for 2 hours, then diluted with water and acidified 
with 2 N HC1 to pH 2. The mixture was extracted with ether, and the extract was washed 
with brine and dried. The solvent was removed, and the residue was chromatographed on 

10 silica gel to give the intermediate acid. This compound was dissolved in 10 mL of 
anhydrous THF, and 1.1 equivalent of DPPA and 4 equivalents of triethylamine were 
added The mixture was heated at reflux for 24 hours, then cooled. The solvent was 
removed, and the residue was chromatographed on silica gel. *H NMR (CDCI3) d: 7.3- 
7.4 (m, 5H), 5.12 (s, 2H), 6.4-4.60 (m, 3H), 4.05-4.10 (m, 1H), 3.80-3.90 (m, 1H), 

15 3.65-3.75 (m, 1H), 3.30-3.40 (m, 1H), 3.20 (m, 1H), 2.40-2.50 (m, 1H), 1.95 (s, 9H). 

StCP 435e. /rflftr^-mOC-arninnV^flnnmrnethvl-pyrrnliHine 

The compound from step 435d was hydrogenated with Pd/C in NMF and ethanol 
as in step 435c above, and the tide compound was isolated. 

20 

Step 435f. 8-(rra^-3-amino^fluoromethylpyrrodin- 1 -yl)- 1 -cyclopropyl- 
7-fluon>-4H-9-methv)-4-oxo-aiM™^ aci d hydmchlnriHo. 

Following the procedure of Example 253j, substituting the taxny-2-(B<X:-amino)- 
3-fluoromeniyl-pyrrolidine from step 435e for the BOC-ammo-pyrroIidine thereof, and 
25 carrying the product forward as in steps 253k &1, the tide compound was prepared. MS 
378 (M+H)+. lH NMR (DMSO-d6) 3: 9.12 (d, 1H), 7.95 (s, 1H), 4.70-4.80 (m, 1H), 
4.55-4.65 (m, 1H), 3.6-4.15 (m, 5H), 2.8-3.0 (m, 1H), 2.65 (s, 3H), 2.3-2.4 (m, 1H), 
1.0 (m, 2H), 0.60 (m, 2H). 
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Example 436 

8^cu-3-amino-4-fluoromethyIpyrrodixi- l-yl)-l -cyclopropyl- 
7-ffHOP>^H-9-mcthvl^xoHroinolizme-3-carfaoxvlic acid hy drochloride 

Following the procedure of Example 435c, replacing die mms-isomer with the or-isomer 
from step 435b, and carrying die product forward as in steps 435d-f, the tide compound 
was prepared. 

Example 437 

8-(8-amino-6-azaspiro[3.4]oct-6-yl>- 1 -cyclopropyl- 
T-fluoro^H^-n^ethvl^xo-ouinolirinft-l-caThnxvlic acid hydrochloride 

Step 437a. cvclobutvhdeneacetic acid ethvt exter 

A 5 g sample of cyclobutanone was mixed with 1. 1 equivalent of (carboethoxy- 
methyl)triphenylphosphorane in 20 mL of toluene. The mixture was heated at reflux for 16 
hours, then filtered, and the filtrate was distilled, with the title compound distilling at 186- 
188°C 

Step 437b. 8-(8-amino-6-azaspiro [3.4] oct-6-yl)- 1 -cyclopropyl- 

7-fiWOrCHlH-9-methYl-4^xo-q 1 unolizuie-3K^xvlic acid hydrochloride 

Following the procedures of Example 435b, replacing the compound of step 435a 
with the cyclobutylideneacetic acid ethyl ester from step 437a above, and carrying the 
product forward according to steps 435c-f, the tide compound was prepared. MS 386 
(M+H)+. lH NMR (DMSOd6) 9: 9.10 (d, 1H), 7.92 (s, 1H), 6.1-4.25 (m, 2H), 3.9 
(m, 1H), 3.65-3.80 (m, 2H), 2.62 (s, 3H), 2.25-2.40 (m, 1H), 1.85-2.20 (m, 3H), 0.9- 
1.1 (m, 2H), 0.6 (m, 2H). 

Example 438 

8-(2-(R)-aniinomethyl-4-(R>hydroxypyrrolidin- 1 -yl)- 1 -cyclopropyl- 
7-fluoro-4H-9-methvl-4-oxn-qninnliTinp-3^ T bo X vlic acid hydrochloride 

Sfi^aa, N^l-BOC-4-niVftributvlsilvloxvteviTOlidinvnnirth vl^phthalimirie 

A 4.5 g (14 mmol) sample of l-BCK:-2-(R)-hydroxyrnediyl-4-(R)-(tributyl- 
sUyloxy)pyrroUdine, 2.50 g (17 mmol) of phtiialimide and 4.46 g (17 mmol) of 
triphenylphosphine were dissolved in 30 mL of THF at room temperature. To this solution 
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was added 2.94 g (17 mmol) of DEAD in THF drop wise, and the mixture was stirred for 3 
hours. The solvent was removed under vacuum, and the residue was dissolved in 1:1 
ethenethyl acetate. The solution was washed with water and brine and dried over MgS04 
The solvent was removed, and the residue was chromatographed on silica gel to give the 
title compound. 

SftP438fr , N-fn-POC^mVhvd™^ 

A 4.60 g sample of the compound from step 438a was dissolved in 20 mL of 
THE Tetrabutylammonium fluoride (1 M in THF) was added dropwise while maintaining 
the solution at 0°C die reaction was stirred at room temperature for 30 minutes. The 
mixture was diluted with ethyl acetate, then washed with water, brine and dried. The 
solvent was removed to give the title compound. 

Step 43Sc. N^(4^VhvdroxvDvnolidinvl)methvlVhthaHiTiirie 

A 2 g sample of the compound from step 438b was dissolved in 10 mL of 
methylene chloride, and 4 N HC1 in dioxane was added. The mixture was stirred for 4 
hours, and the product was collected by filtration. 

Stgp43foi — M^OiCBZ^IRH^^ 

The compound from step 438c was dissolved in 10 mL of dioxane, and 3 g of 
Na2C03 was added. The mixture was stirred at 0°C for 30 minutes, then 1 . 1 equivalent of 
benzyl chloroformate was added dropwise. The reaction was stirred for 1 hour, and ethyl 
acetate was added. The water layer was separated, and the organic layer was washed and 
dried. The solvent was removed to give the title compound. 

Sftp43fa 2-(RVaminomethvl-NCTZ ^(RVhvdrnxvp vrro1iHinP 

The compound from step 438d was dissolved in 20 mL of ethanol, and 1.2 
equivalents of hydrazine hydrate was added. The mixture was heated at reflux for 2 hours, 
6 N HC1 was added, and the mixture was filtered. The filtrate was concentrated to give the 
title compound. 
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Sttp 4?gf T 2^R)-rBQC-aimno)methvl- 1 -CBZ-4-m Vhvfiroxvpvrrolidine 

The compound of step 438e was treated with di-t-butyl dicarbonate and NaHC03 
in methanol/water as described above, to give the title compound 

StCP438g, 2-fllVfB(X:-amino>methv1^mVhvdroxvpviTo1idin^ 

The compound of step 438f was treated with ammonium formate and Pd/C using 
the procedure described above to five the title compound 

Step 438h. 8-(2-(R>aminomethyl-4KR)-hydrOT^^ 

: 7'fluoro-4H-9-methvI^xc^uinnK^ne^3~caTboxvl ic acid hydrochloride 

Following the procedures of Example 435b, replacing the compound of step 435a 
with the 2-(BCK^-amino)methyl^hydroxypyrrolidine from step 438g above, and carrying 
the product forward according to steps 435c-f, the title compound was prepared. MS 376 
(M+H)+ lH NMR (DMSO-d6) 9: 9.20 (d, 1H), 8.0 (s, 1H), 5.58 (m, 1H), 4.60 (m, 
1H), 4.40 (m, 1H), 3.88 (m, 1H), 2.95 (m, 2H), 2.70 (s, 3H), 2.40 (m, 2H) f 1.90 (m, 
1H), 0.90-1.10 (m, 2H), 0.60 (m, 2H). 

Example 439 

8-(3-(R)-(aminomethyl)mo^holin-l-yl)-l-cyclopropyl- 
7-flUQrp^H-9-methvl^XO-q»inoUzine-3-carboxvlic acid h ydrochloride 

Step 439ft, 1 -benzvl-3-flmchloromftth v nmoroholine 

A 1.53 mL (10.8 mmol) sample of N-benzylethanolamine and 5.0 g (54 mmol) of 
(R)-(-)-epichlorohydrin were combined and heated at 40°C for 40 minutes, then the excess 
epichlorohydrin was removed by distillation. The residue was dissolved in 2 mL of cone. 
H2SO4, and the mixture was heated at 140°C for 35 minutes. The reaction was quenched 
by pouring it onto ice, and the pH was adjusted with 20% NaOH to pH 10-12. The 
mixture was extracted with methylene chloride, and the solvent was dried, filtered and 
concentrated to give the tide compound (0.971 g). MS 226 (M+H) + . 

3tgp 439b . (RVN-ffl-benzvImorpholin^vnmethvnphthalimi^ 

A 971 mg sample of the compound from step 439a was dissolved in 20 mL of 
DMSO and 1 .59 g of phthalimide was added. The reaction mixture was heated at 100°C 
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for 72 hours. The reaction was quenched by pouring it into 250 mL of water. The mixture 
was extracted with methylene chloride, which was washed, dried and concentrated to give 
1 .65 g of the title compound. 

$ Step 439c, (RH-tejr^l^^ 

A 1.45 g sample of the compound from step 439b was dissolved in 30 mL of 
ethanol, 0.627 mL of hydrazine hydrate was added, and the mixture was stirred at room 
temperature for 18 hours. To this solution was added 13.2 mL of 1 N HQ, and the 
mixture was heated at 70°C for 6 hours. The reaction was quenched by the addition of 
10 water and filtered. The filtrate was adjusted to pH 12 with 20% NaOH and extracted with 
methylene chloride. The extract was dried, filtered and concentrated to give 667 mg of the 
tide compound. MS207(M+H) + . 



Step 43ftl fRV^bgnzy^3■(BOC-amiqom^hyl)m9yphQ^i^e 

15 The compound from step 439c (667 mg) was dissolved in 10 mL of methylene 

chloride, and die solution was cooled to 0°C. To this solution was added 0.901 mL of 
triethylamine, then 0.812 g of di-t-butyl dicarbonate in 4 mL of methylene chloride 
(drop wise). The reaction mixture was then stirred at room temperature for 20 hours. The 
solvent was removed, and the residue was purified by chromatography on silica gel to give 

20 691 mg of the title compound. 



Step 43fo fHV3-fBQC-M)inQr^^)niorpholine 

The compound from step 439d was hydrogenated in methanol over Pd/C at 4 atm 
at room temperature for 24 hours. The mixture was filtered, and the solvent was 
25 evaporated to give 435 mg of the title compound. 



Step 439f . 8-(3-(R)-(aminomethyl)morpholin- l-yl)-l -cyclopropyl- 

7-flnnrrv4H>Q>methv1^xf^innnli7jne-3-carboxvlic acid hydrochloride 

Following the procedures of Example 435b, replacing the compound of step 435a 
30 with the (R)-3-(BOC-aminomethyl)morpholine from step 439e above, and carrying the 
product forward according to steps 435c-f, die title compound was prepared. MS 376 
(M+H)+ *H NMR (DMSOd6) 3: 0.66 (m, 2H), 1.04 (m, 2H), 2.41 (m, 1H), 2.79 (s, 
3H), 2.90 (m, 1H), 3.08 (m, 1H), 3.26 (m, 2H), 3.47 (m, 1H), 3.57 (m, 1H), 3.75 (m, 
1H), 3.96 (m, 1H), 4.04 (m, 1H), 8.01 (br s, 2H), 8.05 (s, 1H), 9.25 (d, J=9 Hz, 1H). 
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Example 440 

8^3-(R)-(L-alanylamino)piperidiny iy 1 -cyclopropyl- 
7-fluoip^H-9-roetW acid hydrochloride 

Step 440a. 8^3-(R)^(X:-I^alanylamino)iriperidinyl)- 1 -cyclopropyl- 
7-flPQro4H-9-methvl-4^xo-a^ a cid hydrochloride 

A 0.50 g sample of 8^3-(R)-aminopiperidinyl)-lK^clopropyl-7-fluoro^H-9- 
methyl-4-oxo-quinolizine-3-carboxylic acid hydrochloride, from Exanq>le 355 above, was 
dissolved in 15 mL of DMF, and the solution was cooled to 0°C. To this solution was 
added drop wise 0.484 mL of diisopropylethylamine, and the mixture was stiired for 10 
minutes. To this solution was added 0.380 g of BOC-L-alanyl-N-hydroxy succinimide, 
the reaction was stirred for 20 minutes, then held without stirring at 4°C for 16 hours. This 
solution was poured into 150 mL of 1 N HQ, and the precipitate was collected and dried to 
yield 0.755 g of the title compound. 

Step 440b. 8K3-(R)-(L-alanylamino)piperidinyl>lK^clopropyl- 

7'flMQ^H-9-methvl^xo^uinolizine-3-carboxvlic acid hydrochloride 

The compound from step 440a was stirred in 1 2 mL of 4 N HQ in dioxane at 
room temperature for 70 minutes. The solvent was removed, and the residue was triturated 
with ether. The solid was collected and dried, then redissolved in ethanol, which was 
refiltered and dried to give 0.353 g of the tide compound. MS 431 (M+H)+ *H NMR 
(DMSO-d 6 ) 9: 0.66 (m, 2H), 1.03 (m, 2H), 1.37 (d, 3H, J=7.5 Hz), 1.5-2.0 (m, 5H), 
2.40 (m, 1H), 2.78 (s, 3H), 3.12 (m, 1H), 3.64 (m, 2H), 3.87 (m, 2H), 8.42 (d, 1H, 
J=7.5 Hz), 9.22 (d, 1H, J=7.5 Hz), 13.86 (s, 1H). Analysis calculated •1.5H20: C, 
53.49; H, 6.12; N, 11.34. Found: C, 53.25; H, 6.15; N, 11.34. 

Example 441 

8-(3-(5-aminooctahydroindol- 1 -yl> 1 -cyclopropyl- 
7-fltforo^H-9'methvl^xo^tiinohzine-3^ arix)xvlic acid hydrochloride 

3tsp441a, 5-aminooctahvrfrnindo1<> 

A 1.0 g sample of 5-aminoindole was hydrogenated at 4 atm H2 in 50 mL of 
acetic acid over 2 g of Pt20 at room temperature for 90 hours. The solution was filtered, 
and the solvent was removed. 
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Step 441b. 8-(3-(5-aminooctahydroindol- 1 -yiy 1 -cyclopropyl- 
7-flgoro^H-9-methv^ acid ethvl 

Following the procedure of Example 253j, substituting the 5- 
aminooctahydroindole from step 441a for the B(X>amino-pyrrolidine thereof, the tide 
compound was prepared. 

Step 441c. 8K3-(5-aminooctahydroindol- 1 -yl)- 1 -cyclopropyl- 

7-flttPrp-4H-9-methyl^^ acid hydrochloride 

The compound was from step 441b was treated with di-t-butyl dicarbonate in the 
presence of triethylamine. The resulting intermediate was treated with LiOH to hydrolyze 
the ester. The carboxylic acid compound was deprotected with HQ in dioxane, and the 
tide compound was isolated (0. 136 g). MS 400 (M+H)+. l H NMR (DMSO-d6) 3: 0.64 
(m, 2H), 1.09 (m, 2H), 1.35 -3.04 (m, 11H), 2.12 (m, 1H, 2.66 (s, 3H), 4.07 (m, 2H), 
4.28 (m, 2H), 8.04 (s, 1H), 9.18 (d, J=10.5, 1H), 13.86 (s, 1H). Analysis calculated for 
C22H27C1FN303*2H20: C, 55.99; H, 6.41; N, 8.90. Found: C, 56.08; H, 6.45; N, 
8.40. 

Example 442 

8- (3-(2-piperidyl)piperidin- 1 -yl)- l-cyclopropyl-7-fluoro-4H- 

9- methvl-4^xoKiuinolizine-3-carhnxvlic acid hydrochloride 

StCP 442a. 1 -Boc-2-f 3-nvridvl^iperidin^ 

Anabasine (0.300 g, Aldrich) was treated with di-t-butyl dicarbonate and 
triethylamine in methylene chloride for 5 hours. The reaction was quenched with water, 
and the mixture was extracted with methylene chloride. The extract was washed, dried and 
concentrated. The residue was purified by chromatography on silica gel to give 0.36 g of 
the title compound. 

Step442fr. l-BOC^-G-Diperidvl^ineririin^ 

The compound of step 442a was dissolved in 25 mL of acetic acid and 
hydrogenated under 4 atm of H2 ova: 0.36 g Pt20 for 17 hours. The mixture was filter, 
the solvent was removed, and the title compound was dried under vacuum. 
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Step 442c. 8-(3-(2-piperidyl)piperidin-l^^ 

, 7-fluoro^H-9-methvI-4-oxo^^ arid hydrochloride 

Following the procedure of Example 253j, substituting the l-BOC-2-(3- 
piperidyl)piperidine from step 442b for the BOC-amino-pyirolidine thereof, and carrying 
the product forward as in steps 253k & 1, the title compound was prepared. MS 465 
(M+H)+. *H NMR (DMSO-d6) & 0.72 (m, 2H), L07 (m, 2H), 1.52 (m, 2H), 1.79 (m, 
3H), 1.97 (m, 3H), 2.28 (m, 2H), 2.38 (m, 1H), 2.82 (m t 3H), 2.92 (m, 2H), 3.22 (m, 
2H), 3.42 (m, 2H), 3.87 (m, 2H), 8.04 (s, 1H), 9.05 (m, 1H), 9.45 (m, 1H). Analysis 
calculated for C24H32CIFN3O3: C, 62.13; H, 6.73; N, 9.06. Found: C, 61.49; H, 6.68; 
N, 8.91. 

Exqmplg443 

8-(5-amincKiecahydroisoquinolin-2-yl)- 1 -cyclopropyl- 
7-fl W oro4H-9-nrcthvl-4^^ acid hydrochloride. 

Step 443ft, 5-amino-decahvdroisoquinoline 

A 2 g sample of 5-aminoisoquinoline (Aldrich) was dissolved in 100 mL of 
methanol and hydrogenated at 4 atm of H2 at room temperature for 6 days over 0.9 g of 
5% Rh/C. The mixture was filtered, and the solvent was removed to give the title 
compound. 

Step 443b. 8-(5-amino-decahydrdisoquinolin-2-yl)- 1 -cyclopropyl- 

7-flHQro4H"9-methvl^oxoK>mnoU2ine-3^arboxvlic acid hydrochloride 

Following the procedure of Example 253j, substituting the 5-amino- 
decahydroisoquinoline from step 442b for the BOC-amino-pyrrolidine thereof, the 
condensed ester was produced. This compound was treated with di-t-butyl dicarbonate in 
the presence of triethylamine. The resulting intermediate was treated with LiOH to 
hydrolyze the ester. The carboxylic acid compound was deprotected with HQ in dioxane, 
and the title compound was isolated. MS 414 (M+H) + . 1 HNMR(DMSOd6)3:0.67(m, 
2H), 1.03, 2H), 1.30-2.25 (m, 11H), 2.40 (m, 1H),2.76 (s, 3H), 3.45-3.70 (m, 4H), 
9.00 (m, 1H), 9.20 (m, 1H). Analysis calculated for C23H28FN303»HOH20: C, 
59.03; H, 6.46; N, 8.98. Found: C, 58.91; H, 6.77; N, 9.37. 
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Example 444 

8-(2jKiiazabic^clo[3J.0]oct-7-yl)-l-cyclopropyl- 
7'fluoro^H>9-methvl^xc>^nino1i7ine-'^caTfaoxvlic acid hydrochloride 

Stgp 444ft T T'POC^-^Z^J-cB^icvclo^^.QloPt^e 

A 1.06 g sample of 7-B(X^2J-diazabicyclo[3.3.0]octane (prepared as in 
Example 268) was dissolved in 12 mL of 1 N NaOH, and the solution was cooled to 0°G 
To this solution was added L43 mL of benzyl chloroformate in 10 mL of ether over a 10 
minute period, and the mixture was stirred under N2 for 4 hours. The mixture was 
extracted with methylene chloride, and die extract was washed, dried and concentrated to 
give the title compound (0.40 g). 

Stt?P 444b, 2-CBZ^2.7-diazabicvclor3.3.moct a ne 

The compound from step 444a was dissolved in ethyl acetate and treated with 4 N 
HQ in dioxane to remove the BOC group. The solvent was removed, and the residue was 
dissolved in 5% NaHCOj. The mixture was washed with ethyl acetate, and the aqueous 
phase extracted with 1:3 i-propyl alcohohmethylene chloride. The extract was washed with 
brine, dried and concentrated to give 0.600 g of the title compound. 

Step 444c. 8-(2J-diazabicyclo[3.3.0]oct-7-yI)-i-cyclopropyl- 

7-fluoro-4H-9-methyl-4-oxo-quinolizine-)- 1 -cyclopropyl-7-fluoro- 
4H«9-methvl-4>ox(>qui nolizine-3-carboxylic acid hydrochloride 

Following the procedure of Example 253j, substituting the 2-CBZ-2/7- 
diazabicyclo[3.3.0]octane from step 444b for the B(X>amino-pyrroIidine thereof, the 
condensed ester was produced. The ester was hydrolyzed according to the procedure of 
Example 253k, then the CBZ group was removed by hydrogenation over Pd/C, followed 
by formation and isolation of the salt according to the procedure of Step 2531. MS 372 
(M+H)+ *H NMR (DMSO-d6) d: 0.62 (m, 2H), 1.00 (m, 2H), 1.98 (m,lH), 2.18 (m, 
1H), 2.35 (m, 1H), 2.69 (s, 3H), 3.12 (m, 1H), 3.27 (m, 1H), 3.71 (m, 2H), 3.93 (m, 
1H), 4.05 (m, 1H), 4.31 (m, 1H), 8.00 (s, 1H), 9.17 (d, J=12 Hz, 1H). Analysis 
calculated for C20H22FN3O3*H(>H2O: C, 56.40; H, 5.92; N, 9.87. Found: C, 56.57; 
H, 6.00; N, 9.69. 
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Example 445 

8-(3Jnliazabicyclo[3.3.0]oct-3-yl)-l-cyclopropyl- 
7-flU0ro^H-9-methv1-^yo^minnti7in«>-3^arhoyvlir a c id hydrnrhlnrirfo 

5 Step 445a, 3.7-dibenzvl-2.4-dioxf>-^7-rti a T a bicvclnn^mnrt a n P 

A 1.80 g (10 mmol) sample of ^benzyhnaJdmide and 2.38 g (10 mmol) of N- 
n^thoxymethyl-N-trimethylsilylmethyl-benzylamine were dissolved in methylene chloride, 
and the solution was cooled to 0°C To this solution was added 1.00 mL (1.0 mmol) of 
1 .0 N TFA in methylene chloride dropwise over 5 minutes. The reaction was stirred for 3 
10 hours, then another 238 mg of the amine reagent was added and the mixture was stirred at 
room temperature for 1 hour. The mixture was diluted with 50 mL of methylene chloride 
and the solution was washed with 5% NaHC03 and brine. The solution was dried and 
concentrated to give the title compound as a white solid. 

15 Step 445b- 3-benzvl-2.4-dioxo-3.7-di a 7 a hir vclor3^ninnt a n P . 

The compound from step 445a (3.00 g, 9.38 mmol) was dissolved in 50 mL of 
methanol, 500 mg of 10% Pd/C was added, and the mixture was flushed with N2. To this 
mixture was added 2.96 g (46.87 mmol) of ammonium formate, and the reaction was 
stirred at 70°C under N2 for 1.25 hours. The mixture was diluted with methylene chloride 
20 and filtered. The filtrate was washed with water and concentrated. The residue was 

redissolved in methylene chloride, rewashed, filtered, and the solvent was removed to give 
2.37 g of the title compound. 

Step 445c. S-benzvl^J-diazabicvclon^mn^n^ 

25 A 1 .2 g (30.0 mmol) sample of LAH was suspended in ether under N2 at room 

temperature. A solution of the compound from step 445b (2.3 g, 10 mmol) in methylene 
chloride was added dropwise over 10 minutes while cooling the vessel in a -10°C bath, and 
the mixture was stirred for 2 hours. The reaction was quenched by the sequential dropwise 
addition of 1.2 mL water, 1.2 mL 15% NaOH and 3.6 mL of water. The mixture was 

30 filtered, and the filtrate was concentrated to give 1 .77 g of the title compound. 

Step445d, S-benzvl^-BOC^.T-dia^hiry clon^mnnf^ 

A 1.77 g of the compound from step 445c was dissolved in a 4:1 mixture of 
methanol: water, and 2.29 g of di-t-butyl dicarbonate was added. The mixture was stirred 
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at room temperature for 1 .5 hours, and the solvents were removed. The residue was 
dissolved in methylene chloride, and die solution was washed with 5% NaHCC03, brine, 
dried and concentrated. The residue was chromatographed on silica gel to give 1.68 g of 
the title compound. 

5 

SttP 445e, — 3'POC-3J-diaz ft biPYclpr3 T 3 > 0lQgt^e 

The compound from step 445d was treated with ammonium formate and 10% 
Pd/C as in step 445b for 30 minutes, and the tide compound was isolated in a similar 
manner. 

10 

Step 445f. 8-(3,7-diazabic7clo[3.3.0]oa-3-yl) : l-c^lopropyl- 

7-fluoi^H-9-melhvl^^ acid hydrochloride. 

Following the procedure of Example 253j, substituting the 3-BOC-3,7- 
diazabicyclo[3.3.0]octane from step 445e for the BOC-amino-pyrrolidine thereof, and 

15 carrying the product forward according to steps 253k&l, the tide compound (552 mg) was 
obtained MS 372 (M+H)+ *H NMR (DMSO-d6) 3: 0.61 (m, 2H), 0.99 (m, 2H), 2.33 
(m, 1H), 2.67 (s, 3H), 3.12 (m, 4H), 3.43 (m, 2H), 3.70 (m, 2H), 3.85 (m, 2H), 7.96 
(s, 1H), 9.12 (d, J=10 Hz, 1H), 13.86 (br s, 1H). Analysis calculated for 
C20H22FN3O3*HCl*H2O: C, 56.40; H, 5.92; N, 9.87. Found: C, 56.59; H, 5.80; N, 

20 9.81. 

Example 446 

8-(3-carboxypyrrolidin- l-yl> 1 -cyclopropyl-7-fluoro- 
4H-9>methvl^X(Miuinoli2ine>3-carboxvlic acid hydrochloride 

25 

Step 446a. l-benzvlpvrrolidine-3-carboxvlic acid methvl exter 

4.3 g of methyl acrylate and 13.09 g of N-methoxymethyl-N- 
trimetfiylsilylmethyl-benzylamine were dissolved in 100 mL of methylene chloride, and the 
solution was cooled to 0°C To this solution was added 5.00 mL of 1 .0 N TFA in 
30 methylene chloride over a 1 0 minute period, and the reaction was stirred at room 

temperature for 16 hours. The mixture was washed with 5% NaHC03 and brine, then 
concentrated. The residue was chromatographed on silica gel to give 7.20 g of the title 
compound. 
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StSP 446h. 1 -benzvlDvrroUdine-3-carboxvlamide 

The compound (2.02 g) from step 446a was dissolved in 50 mL of methanol, 
NH3 was bubbled in until the solution was saturated, and the solution was stirred under 
balloon pressure for 4 days. Additional NH3 was added, and the mixture stirred for 2 
more days. The solvent was removed to give the title compound (1.60 g). 

StCP 44fc T 3-carbamovKpvrroKdine 

The compound (1.6 g) from step 446b was treated with ammonium formate and 
10% Pd/C according to the procedure of step 445b for 1.75 hours, and the tide compound 
was isolated in a similar manner (200 mg). 

Step 446d. 8-(3-carboxylpyrrolidin- 1 -yl>- 1 -cyclopropyl- 
7-fluoro^H-9Hrnethvl^ acid 

Following the procedure of Example 253j, substituting the 3-carbamoyl- 
pyrrolidine (1.90 g) from step 446c for the BOC-amino-pyrrolidine thereof, and carrying 
the product forward as in step 253k die tide compound was prepared (44 mg). MS 375 
(M+H)+ lH NMR (DMSO-d6) 3: 0.60 (m, 2H), 0.98 (m, 2H), 2.20 (m, 3H), 3.16 (m, 
1H), 3.77 (m, 2H), 3.88 (m, 2H), 7.91 (s, 1H), 9.07 (d, J=10 Hz, 1H). Analysis 
calculated for Cl9Hi8FN205*HCM).5H20: C, 59.53; H, 5.26; N, 7.31. Found: C, 
59.35; H, 5.06; N, 7.19. 

Exabyte 447 

8^3-(2^^-trifluoroethyl)aminopyrrolidin- 1 -yl)- 1 -cyclopropyl- 
7-flTOro^H-9-methvI^xo^uinolime-3^arboxvlic acid hydrochloride 

Stq>447fr 1-ben3vl-3-(2^2-trifluoroac^ 

A 3 J52 g sample of N-benzyI-3-aminopyrrolidine (prepared as in /. Med. Chem. y 
22:2521, 1990) was dissolved in 300 mL of methylene chloride, and the solution was 
cooled to )°C and flushed with N2- To this solution was added 4.85 mL of pyridine, then 
8.45 mL of trifluoroacetic anhydride (dropwise over 10 minutes). The mixture was stirred 
at 0°C for 10 minutes and at room temperature for 20 minutes. The reaction mixture was 
washed with 5% NaHC»3 and brine, then filtered and concentrated to give 5.76 g of the 
tide compound. 
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StCP 447t) n ^bcn2vI-3^Z2^>trifluo^oethvnaminQpv^^oIidifle 

A 2.64 g sample of the compound from step 447a was added dropwise to a 
suspension of 1.1 1 g of LAH in ether stirred under N2 at 0°C After one hour, the reaction 
was stirred at room temperature for 6 hours. The reaction was quenched by sequential 
5 addition of 1.2 mL of water, 1.2 mLof 15% NaOH and 2.4 mL of water. The mixture 
was filtered, and the filtrate was concentrated to give 239 of die tide compound. 

SKP 447c. l-benzvl-3-O^BOC-N^^ 

A 2.36 g sample of the compound from step 447b was treated with di-t-butyl 
10 dicarbonate in die THF/water, and the compound was isolated as in previous examples 
(e.g., Ex. 445e). Yield L81 g of die title compound, 

StgP 447d, 3-fN-BOC-N^2.2-triflun^ 

A 2.80 g sample of the compound from step 447c was treated with ammonium 
15 formate and 10% Pd/C according to the procedure of step 445b for 1 .75 hours, and the tide 
compound was isolated (1.09 g). 

Step 447e. 8K3-(N-BOC-N-(2^-trifluoroe%l)amino)- 
pyrrolidin- 1 -yl)- 1 -cyclopropyl-7~fluoro-4H- 

20 9-m^Yl^^yiflQKzin^3^art>o^viip a^j hydrochloride 

Following the procedure of Example 253j, substituting the 3-(N-BOC-N-(2,2,2- 
trif ;uoroethyl)aminopyrrolidine (0.646 g) from step 447d for the BOC-amino-pyrrolidine 
thereof, and carrying the product forward as in steps 253k&l the tide compound was 
prepared (493 mg). MS 428 (M+H)+ *H NMR (DMSO-d6) 3: 0.60 (m, 2H), 1.93 (m, 
25 1H), 2.10 (m, 1H), 2.29 (m, 1H), 2.60 (s, 3H), 3.54 (m, 2H), 3.75 (m, 1H), 3.91 (m, 
2H), 7.89 (s, 1H), 9.06 (d, 1H, J=10 Hz). Analysis calculated for 
C20H20F4N3O3*HCl*0.25 H2O: C, 55.62; H, 5.02; N, 9.73. Found: C, 55.72; H, 
4.83; N, 9.62A 
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Example 448 

8-(3- (2-fluoroethyl)aminopyrrolidin- 1 -yl)- 1 -cyclopropyl- 
7-flpoH>^H-9-methvl^xo-<^^ a cid hydrochloride 

5 Stgp44ga. 1-benzvl-3^BOC-N42-fluom ethvnaim^ 

A 3.52 g (2.00 mmol) sample of N-benzyl-3-aminopyrrolidine (prepared as in/. 
Med. Chem.. 22:2521, 1990) and 340 mg of NaHC03 were dissolved in 5 mL of 
acetonitrile. This solution was flushed with N2 and 0.140 mL of l-bromo-2-fluoroethane 
(Aldrich) was added. The reaction was stirred at 50°C under N2 for 48 hours and at 70°C 
10 for 1.5 hours. This mixture was cooled, and then were added 5 mL of water, 5 mL of 
methanol and 873 mg of di-t-butyl dicarbonate. This reaction mixture was stirred for 7 
hours, then diluted with methylene chloride. This mixture was washed with 5% NaHCX>3 
and brine. The organic layer was dried and concentrated to give the title compound. 

15 Stq? 443 b. S-W-BOC-N^-fluoroe^ 

A 225 mg sample of die compound from step 448a was treated with ammonium 
formate and 10% Pd/C according to the procedure of step 445b for 1 hour, and die title 
compound was isolated (190 mg). 

20 Step 448c. 8-(3-(2-fluoroethyl)aminopyrrolidin- 1 -yl)- 1 -cyclopropy 1- 

7-fluon>4H-9-methvl^ox^uinolizine-3-carboxvlic acid hydrochloride 

Following the procedure of Example 253j, substituting the 3-(N-BOC-N-(2- 
fluoroethyl)amino)pyTToUdine (0.245 g) from step 448b for die BOC-amino-pyrroUdine 
thereof, and carrying the product forward as in steps 253k&l the title compound was 
25 prepared (76 mg). MS 392 (M+H)+ 1h NMR (DMSO-d6) d: 0.61 (m, 2H), 1.00 (m, 
2H), 2.33 (m, 3H), 3.38 (s, 3H), 3.54 (m, 1H), 3.50 (m, 1H), 3.80 (m, 1H), 4.00 (m, 
4H), 4.62 (m, 1H), 4.87 (m, 1H), 7.95 (s, 1H), 9.13 (d, 1H, J=10 Hz), 13.85 (br s, 
1H). Analysis calculated for C20H23F2N3O3*Ha»H2O: C, 53.87; H, 5.88; N, 9.42. 
Found: C, 53.75; H, 5.61; N, 9.45. 
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Example 449 

8-(3-((2-fluoroethyl)aimnomethyl)pyrn)liciin- 1 -yl>- 1 -cyclopropyl- 
7-flTOro-4H-9-mcthvI-4H>xQ-<nrinoH^e-3-carboxvlic acid hydrochloride 

5 Following the procedures of Example 448a-b, substituting 1 -benzyl- 3-(BOC- 

ammo)memylpyrrolidine (prepared according to J. Med. Chan., 1981: 1 320), then 
substituting that product for the BOC-amino-pyrrolidine forward following the procedure 
of Example 352j of Example 253j, and following the procedure of 253j and carrying the 
product forward as in steps 253k&l the title compound was prepared (85 mg). MS 406 

10 (M+H)+. ! H NMR (DMSO-d6) 3: 0.60 (m, 2H), 1.01 (m, 2H), 1.84 (m, 1H), 2.20 (m, 
1H), 2.29 (m, 1H), 2.62 (s, 3H), 2.68 (m, 1H), 3.16 (m, 2H), 3.78 (m, 4H), 4.80 (m, 
2H), 7.91 (s, 1H), 9.08 (d, 1H, J=10 Hz). Analysis calculated for C20H25F2N3O3 
•HOH2O: C, 54.84; H, 6.14; N, 9.14. Found: C, 54.23; H, 5.87; N, 8.95. 

IS Example 450 

8-(3-(S)-(2-fluQroethyl)arninopynoIidin- l-yI)-l-cyclopropyl- 
7-fluoro-4H-9-nTemvl-4^xo-omnoK7ine-3-carhoxvlic acid hydrochloride 

Following the procedures of Example 448, beginning with the (S)-N-benzyl-3- 

20 arninopyrrolidine, the title compound (553 mg) was prepared. 

MS 392 (M+H) + . l H NMR (DMSO-d6) d: 0.62 (m, 2H), 1.00 (m, 2H), 2.32 (m, 3H), 
2.64 (s, 1H), 3.40 (m, 1H), 3.48 (m, 1H), 3.80 (m, 1H), 4.01 (m, 4H), 4.83 (m, 2H), 
7.93 (s, 1H), 9.10 (d, 1H, J=10 Hz), 13.85 (br s, 1H). Analysis calculated for 
C20H23F2N3O3 •HCMfcO: C, 53.87; H, 5.88; N, 9.42. Found: C, 53 r 88; H, 5.75; N, 

25 9.30. 

Ejtample451 

8-(3-(R)-(2-fluoroethy l)aminopyrrolidin- 1 -yiy 1 -cyclopropyl- 
7-tluoro-4H-9-niemvl-4-oxo-quinolizine-3-carboxvlic acid hydrochloride 

30 

Following the procedures of Example 448, beginning with the (R>N-benzyl-3- 
arninopyrrolidine, the title compound (601 mg) was prepared. 

MS 392 (M+H)+. lH NMR (DMSO-d6) 3: 0.61 (m, 2H), 1.00 (m, 2H), 2.32 
(m, 3H), 2.64 (s, 3H), 3.40 (m, 1H), 3.48 (m, 1H), 3.80 (m, 1H), 4.00 (m, 4H), 4.83 
35 (m, 2H), 7.94 (s, 1H), 9.1 1 (d, 1H, J=10 Hz). Analysis calculated for C20H23F2N3O3 
♦HC1»H20: C, 53.87; H, 5.88; N, 9.42. Found: C 53.75; H, 5.61; N, 9.45. 
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Example 452 

8^3a-amino-octahydroisoindol-2-yl> 1 -cyclopropyl- 
7>fluQTQ^H-9-methvl^xo^uinoazine^3^arboxvlic acid hydrochloride 

5 Step 45lfa 2-benzvl-3a-nitro-octahvdrokoindole 

A L27 g (10,0 mmol) sample of 1-nitro-l-cyclohexene (Aldrich) and 238 g 
(10.0 mmol) of N-benzyl-N-(methoxymethyl)-trim^ were dissolved in 

methylene chloride, and the solution was flushed with N2 and cooled to 0°C To this 
solution was added 10 mL of methylene chloride containing 1 N TFA over a 10 minute 
10 period, and the mixture was stirred at 0°C for 0.5 hour and at room temperature for 15 
hours. An additional 479 mg (2 mmol) of N-benzyl-N^methoxymethyl)-trimethylsilyl- 
methylamine were added, and the solution was stirred for 5 hours. The mixture was 
washed with 5% NaHCX>3 and brine, dried and concentrated to give 2.935 g of the title 
compound. 

15 

StCP 452b, 2-benzyK3^amincMX^Y0roiy?iiytolg 

A 520 mg sample of the compound from step 452a was dissolved in 30 and 
treated with ammonium formate and 10% Pd/C according to the procedure of step 445b for 
1 hour, and the title compound was isolated (550 mg). 

20 

Step 452c. 8^3a-aminoK)Ctahydroisoindol-2-yl)- 1 -cyclopropyl- 

7-fluoro-4H-9-methvl-4K)xo-QuinoUzine-3-carhoxvlic acid hydrochloride 

Following the procedure of Example 253j, substituting the 2-benzyl-3a-amino- 
octahydroisoindole (0.550 g) from step 448b for the BOC-amino-pyrrolidine thereof, then 

25 reacting the product with di-t-butyl dicarbonate in methanol, and carrying the BOC- 

protected product forward as in steps 253k&l the title compound was prepared (66 mg). 
MS 400 (M+H)+. !h NMR (DMSO-d6) 9: 0.61 (m, 2H), 1.00 (m, 2H), 2.33 (m, 3H), 
3.38 (s, 3H), 3.54 (m, 1H), 3.50 (m, 1H), 3.80 (m, 1H), 4.00 (m, 4H), 4.62 (m, 1H), 
4.87 (m, 1H), 7.95 (s, 1H), 9.13 (d, 1H, J=10 Hz), 13.85 (br s, 1H). Analysis 

30 calculated for C22H26FN3O3 •H02H20: C, 55.99; H, 6.62; N, 8.90. Found: C, 
55.56; H, 6.30; N, 8.95. 
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Example 453 

8^6-amino-2-aza-spin)[33]non-2-yl)- 1-cyclopropyl- 
7-fluoro^H-9-n^AvI^xQK]uinQUzine>3^carfaoxvlic acid hydrochioride flsomer fTO 

5 Step 453a, l-q-bromoethviy2^x(M^ acid 

A 4.68 g (30 mmol) sample of 2-oxo-cyclopentanecarboxylic acid and 28. 1 8 g 
(150 mmol) of 1 ,2-dibromoethane were dissolved in 100 mL of acetone. 20.73 g (150 
mmol) of K2C03 were added and the mixture was heated at reflux for 4 hours. The 
mixture was filtered and concentrated. The residue was chromato graphed on silica gel to 
10 give 4.52 g of the title compound 

Step 453b, 2-aza-2-benzvl-smror3.31non an-l .6-dione 

A 4.07 g sample of die compound from step 453a and 4.98 g of benzylamine 
were dissolved in 50 mL of toluene, and the mixture was heated at reflux for 8 hours in the 
15 presence of 14 g of 4A molecular sieves. To this mixture was added 36.6 mL of 2 M HO, 
and die mixture was stirred at room temperature for 1 hour. The mixture was filtered, and 
the organic layer was separated and washed with 2 M HQ, dried and concentrated. The 
residue was chromatographed on silica gel to give 1.69 g of the title compound. 

20 Step 4g3c. 2-aza-2-benzvl-sDiror3J1nonan-6~ol 

A 1.18 g (4.85 mmol) sample of the compound from step 453b was dissolved in 
15 mL of dry THF, and 14.6 mL (14.55 mmol) of LAH (1 M in ether) was added 
dropwise. The mixture was heated at reflux for 2 hours, then the reaction was quenched 
by the sequential dropwise addition of 0 .55 mL water, 0.55 mL of 15% NaOH and 1 .65 
25 mL of water. The mixture was stirred for 1 hour and filtered. The filtrate was dried and 
concentrated to give 1.13 g of the tide compound. 

Step 4530, 2-aza-2-benzvl-5n)irominonan-6-one 

A 1. 13 g sample of the compound from step 453c was dissolved in 35 mL of 
30 acetone, the solution was cooled to 0°Cm and 0.25 mL of H2S04 was added. To this 
mixture was added Jones reagent dropwise, and the reaction was stirred at room 
temperature for 4 hours. Isopropanol was added, the acetone was removed under reduced 
pressure, and 6.5 mL of 6 M NaOH was added. The mixture was filter, and the filtrate 
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was washed with water and brine, dried and concentrated to give 845 mg of the title 
compound. 

SteP 453c, (^arnin^aza-Z^benCTl-spirorS^lnonane 

5 A 845 mg sample of the compound from step 453d, 173 mg of NaBH3CN and 

2.84 g of ammonium acetate were dissolved in 120 mL of absolute methanol, and the 
mixture was stirred at room temperature for 16 hours. The mixture was concentrated, and 
200 mL of methylene chloride were added. The solution was filtered, and the filtrate was 
washed with 5% NaHCQ3, brine, dried and concentrated to give 853 mg of the title 
10 compound. 

SKP 4g3f, 6>fPQC-aminoV2>aza-2-benzvl-s P iror3.31nonane 

A 847 mg sample of the compound from step 453e was dissolved in 24 mL of 
methanol and 6 mL of water, and 1.61 g of di-t-butyl dicarbonate was added. The mixture 
15 was stirred at room temperature under N2 for 3 hours. The mixture was concentrated, and 
the residue was dissolved in methylene chloride. The solution was washed with 5% 
NaHC03, dried and concentrated to give 1.40 g of the title compound. 

Step 4g3g, 6-fBOC-aminoV2-aza-spir nr3.31nonane 

20 A 138 mg sample of the compound from step 453f was dissolved in 30 

and treated with ammonium formate and 10% Pd/C according to the procedure of step 445b 
for 1 hour, and the tide compound was isolated (105 mg). 

Step 453h. 8K6-amino-2-aza-spiro[33]non-2-yl)- 1 -cyclopropyl- 
25 — 7-fluoro^H-9-methrt^ a cid hydrochloride 

Following the procedure of Example 253j, substituting the 6-(BOC-amino)-2-aza- 
2-benzyl-spiro[3.3]nonane (138 mg) from step 453g for the BOC-amino-pyrrolidine 
thereof, and carrying the product forward as in steps 253k&l the tide compound was 
prepared (57 mg). Stereoisomers were separated by HPLC. Isomer (I): MS 400 (M+H) + . 
30 *H NMR (DMSO-d6) 9: 0.62 (m, 2H), 1.00 (m, 2H), 1.65-2.35 (m, 1 1H), 2.63 (s, 3H), 
3.47 (m, 1H), 3.58 (m, 1H), 3.81 (m, 2H), 3.92 (m, 1H), 4.62 (m, 1H), 7.93 (s, 1H), 
9.09 (d, 1H, J=10 Hz). Analysis calculated for C22H26FN3O3 •HCM.5H2O: C, 57.08; 
H, 6.53; N, 9.08. Found: C, 56.85; H, 6.41; N, 8.84. 
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Example 454 

8^3-amino-3-tri£luoromethylpyiTolidin- 1 -yl> 1 -cyclopropy 1- 
7-fluoro-4H-9-mrthvl^xr^^ acid hy drochloride 

Stgp 434a. arid 

A 2.48 g sample of 2-(trifluoromethyl)acrylic acid was dissolved in 40 mL of dry 
methylene chloride, and a solution of 4.75 g of N-benzyl-N-(methoxymethyl)- 
trimethylsaylmethylamine in 20 mL of dry methylene chloride was added dropwise under 
N2atO°G To this mixture was added 2 mL of trifluoroacetic acid, and the mixture was 
stirred for 2 hours at room temperature. The product was removed by filtration, washed 
and dried to give the title product 

StCP 4g4fr, l-benzvl-3-raCK?-ainmo^ 

A mixture of 1.42 g of the compound from step 454a, 1.71 g of 
diphenylphosphoryl azide, 123 g of t-butanol and 0.627 g of trimethyl amine was heated 
at reflux under N2 for 24 hours. The mixture was concentrated to dryness, and the residue 
was dissolved in methylene chloride. The solution was washed with satd. NaHCX)3 and 
water, then concentrated. The residue was chromatographed on silica gel to give 1.73 g of 
the title compound. 

Stgp454c t 3-mCK:-aminoV3-trifluomn^rhvlpvmilidinP 

A 413 mg sample of the compound from step 447c was treated with ammonium 
formate and 10% Pd/C according to the procedure of step 445b for 2 hours, and the title 
compound was isolated (282 mg). 

Step 454d. 8-(3-amino-3-trifluoromethylpyrrolidin- 1 -yl)- 1 -cyclopropyl- 

■ 7-fltfPro^H-9-n?^ acid hvdmchlnriHg 

Following the procedure of Example 253j, substituting the 3-(B(X>amino)-3- 
trifluoromethyipyrrolidine (227 mg) from step 453g for the BOC-amino-pyrrolidine 
thereof, and carrying the product forward as in steps 253k&l the title compound was 
prepared (79 mg). MS 414 (M+H)+. *H NMR (DMSO-d6) 3: 0.62 (m, 2H), 1.02 (m, 
2H), 2.19 (m, 1H), 235 (m, 2H), 2.65 (m, 3H), 3.78 (m, 2H), 4.19 (m, 2H), 7.97 (s, 
1H), 9.08 (d, 1H, J=10 Hz). 
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Example 455 

8K3-(S>hydroxyinethy^ 
7-fl\ioro^H-9-methvl^oxo^^^ acid 

Following die procedure of Example 253j, substituting 3-(S)-hydroxymethyl- 
azetidine (540 mg) for the BOC-amino-pyrrolidine thereof, and carrying the product 
forward as in step 253k the title compound was prepared (102 mg). MS 347 (M+H)+. *H 
NMR (DMSO-d6) '3: 0.59 (m, 2H), 0.86 (m, 1H), 1.04 (m, 1H), 126 (m, 2H), 2.60 (s, 
3H), 3.61 (m, 1H), 3.77 (m, 1H), 4.23 (m, 1H), 4.58 (m, 1H), 4.91 (m, 1H), 5.06 (m, 
1H), 7.86 (s, 1H), 9.04 (d, 1H, J=10 Hz). Analysis calculated for C18H19FN2O4 
•0.25H2O: C, 61.62; H, 5.60; N, 7.98. Found: Q 61.71; H, 5.55; N, 7.81. 

Example 456 

8-(3-aminomethyl>3-trifli^ 
7-flTOro^H-9-methvl^xo^ acid hydrochloride 

Step45fa- l-benzvl-3-trffluorom^ arid 

2-(Trifluoromethyl)acrylic acid (2.48 g, 20 mmol) was dissolved in 30 mL of dry 
methylene chloride, a solution of 4.75 g (20 mmol) of N-benzyl-N-(methoxymethyl)- 
trimethylsilylmethylamine in 20 mL of dry methylene chloride was added dropwise under 
N2 at 0°C To this solution was added 2 mL of TFA, and the solution was stirred for 2 
hours at room temperature. The white precipitate was collected, washed and dried to give 
3.22 g of the title compound. 

Step 456b- l-bfflzyl-3-trifluoromethv^^ 

The compound from step 456a (2.32 g) was dissolved in 60 mL of dry THF, 
1 . 1 2 eq of LAH ( 1 N in dry THF) was added, and the reaction was stirred under N2 for 3 
hours. The reaction was quenched by the sequential dropwise addition of 0.35 mL water, 
0.35 mL of 15% NaOH and 1.3 mL of water, then the mixture was stirred for 1 hour and 
filtered. The filtrate was dried and concentrated to give 2.2 g of the title compound. 
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Step 45fc. l-tenzvI-3-rifluorometh^^ 

The compound from step 456b (L61 g) was dissolved in dry pyridine, and the 
solution was cooled to 0°C To this was added L458 g of p-toluenesulfonyl chloride in 4 
mL of dry pyridine, and the reaction was stirred at 0 C for 4 days. The mixture was 
5 diluted with 300 mL of methylene chloride, then washed with water and brine and dried 
Removal of die solvent gave 2.81 g of the title compound. 

Step456d. l-benzvl-3-trffluoromethvl-^^ 

The compound (2.43 g) from step 456c was dissolved in acetonitrile, then reacted 
10 with tetrabutylamrnonium azide at 80°C for 16 hours. The mixture was diluted with 

methylene chloride, thai washed with water and brine and dried. Removal of the solvent 
gave 0.75 1 g of the tide compound. 

Stgp 45fc. l-benzvl-3^QC-aminome^^ 

15 The compound from step 456c ( 284 mg) and di-t-butyl dicarbonate (262 mg) 

were dissolved in anhydrous acetic acid and added to a suspension of Pd/C (29 mg) in 10 
mL of dry acetic acid. The reaction was stirred at room temperature under N2 for 4 hours, 
then filtered The filtrate was washed with 5% NaHC03 and brine, then dried and 
concentrated. The residue was purified by chromatography on silica gel to give 172 mg of 

20 the tide compound. 

Step 4?<yf f 3-mOC-aminomethvlV3-trifluoromethvl-pvrrolidin^ 

A 330 mg sample of the compound from step 447c was treated with ammonium 
formate and 10% Pd/C according to the procedure of step 445b for 2 hours, and the title 
25 compound was isolated (222 mg). 

Step 456g. 8-(3-aminomethyl)-3-trifluoromethyl-pyrToIidin- 1 -yl)- 1 -cyclopropyl- 
7-fluoro^H-9-methvl^xo^uinolizine-3-carboxvlic acid hydrochloride 

Following the procedure of Example 253j, substituting 3-(BOC-aminomethyl)-3- 
30 trifluoromethyl-pyrrolidine from step 456f (182 mg) for the BOC-amino-pyrrolidine 
thereof, and carrying the product forward as in steps 253k&l the tide compound was 
prepared (47 mg). MS 428 (M+H)+ IfJ NMR (DMSO-d6) d: 0.63 (m, 2H), 1.02 (m, 
2H), 2.32 (m, 3H), 2.55 (m, 1H), 2.68 (s, 3H), 3.85 (m, 2H), 3.98 (m, 2H), 7.99 (s, 
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1H), 9.16 (d, 1H, J=12 Hz). Analysis calculated for C20H21F4N3O3 «HCM.75H20: C, 
48.49; H, 5.19; N, 8.48. Found: C, 48.48; H, 4.99; N, 8.49. 

Example 477 
8-(o(^ydropyrrolo[3.4-c)pyrid-2-y^^ 

4H-9-methvl^xo-ouinolizine-3-caTh oxvKc acid hydrochloride 
Step 457a. N-benzvl-S.^nvirolidinediraT hoxvlic acid riirthy l 

Diethyl glutaconate (7 44 g, 40 mmol) was dissolved in 60 mL of dry methylene 
chloride, and a solution of 9.52 g (40 mmol) of N-benzyl-N-(methoxvmethyl)- 
trimethylsUylmethylamine in 20 mL of dry methylene chloride was added dropwise under 
N 2 at 0°C To tins solution was added 2 mL of 1 N TFA in methylene chloride, and the 
solution was stirred for 2 hours at room temperature. The solution was washed with 5% 
NaHCQ} and brine, then dried and concentrated to give 12.48 g of the title compound. 

Step 457h. 2-benzv1-4 6-dioxonctahv dropvrmlnn 4-clpvrirtim> 

A solution of 9.00 mmol of Na in liquid NH3 was prepared at -78°C To this 
was added 15 mg of FeC13, and the reaction mixture was wanned to -40°C. To this 
solution, stirred under N2, a cooled (-40°Q solution of the compound (957 mg) from step 
457a in THF was added over a 10 minute period, and the reaction mixture was stirred at 
-33°C for 3 hours. Ammonium chloride (1.5 g) was added with stirring, then the mixture 
was warmed to room temperature and the excess ammonia was evaporated. To this was 
added 60 mL of water, and the mixture was extracted with methylene chloride. The extract 
was washed with brine, dried and concentrated. The residue was chromatographed on 
silica gel to give 425 mg of the title compound. 

Step 457c, 2,5^ben2vM.6^ioTnnct a h vdr(mvrmlnr^4-clnvriHine. 

To a mixture of 905 mg of K2C03 and 400 mg of the compound from step 457b 
in 5 mL of DMF was added 308 mg of benzyl bromide, and the reaction mixture was 
stirred at room temperature under N2 for 6.5 hours. The mixture was diluted with ethyl 
acetate, which was washed with water and brine, dried and concentrated to give 610 mg of 
die tide compound. 
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Step 457d, ^-bensYM.^ioxooctahvdnrnvrrnlon ^lpvririin^ 

A 700 mg sample of the compound from step 447c was treated with ammonium 
formate and 1 0% Pd/C according to the procedure of step 445b for 2 hours, and the tide 
compound was isolated (540 mg). 

Step 457e, 5-benzvI-omhvdropvrrn1on 4-c1pvririine 

A suspension of 266 mg of LAH in 10 mL of ether was stirred at 10°C under N2. 
To this suspension was added 540 mg of die compound from step 457d dissolved in 10 
mL of methylene chloride. The mixture was stirred under N2 for 1.5 hours. The reaction 
was quenched by the sequential dropwise addition of 0.3 mL water, 0.3 mL of 15% NaOH 
and 0.6 mL of water, then the mixture was stirred for 1 hour and filtered. The filtrate was 
dried and concentrated to give 389 mg of the title compound. 

Step 457f. 8-(octahydropyrrolo[3 .4-c]pyrid-2-yl> 1 -cycloprop yl-7-fluoro- 
4H-9-methvl-4-oxo-quinolirine-3-carhnxvlin a c id hydrochloric 

Following the procedure of Example 253j, substituting 5-benzyl- 
octahydropyrrolo[3.4-c]pyridine from step 457e (330 mg) for the BOC-amino-pyrrolidine 
thereof, and carrying the product forward as in steps 253k&] the tide compound was 
prepared (22 mg). MS 386 (M+H)+ »H NMR (DMSO-d6) 3: 0.60 (m, 2H), 0.98 (m, 
2H), 1.78 (m, 1H), L89 (m, 1H), 2.27 (m, 1H), 2.61 (s, 3H), 2.50-2.75 (m, 3H), 3.00 
(m, 1H), 3.17 (m, 2H), 3.65-4.00 (m, 4H), 7.90 (s, 1H), 9.08 (d, 1H, J=10 Hz). 

Example 458 

8-(3-(cyclopropylamino)pyiTolidin- 1 -yl)- 1 -cyclopropyI-7-fluoro- 
4H-9-methvl-4-ox(vquinoli7ine-3-rarfaoxvlic aciri hvrimnhlnriH. 

Step 458a. l-benzvl^cvrlonronvtmftthvnaminnpvrmKHine. 

A sample (1.75 g 10 mmol) of l-benzyl-3-pyrrolidinone was dissolved in 
methylene chloride, and 1 .44 g of anhydrous MgSCH was added. The mixture was stirred 
under N2 at 0°C, and 634 mg of cyclopropylamine was added dropwise. The mixture was 
stirred at room temperature for 5 hours, then 10 mL of methanol followed by 534 mg of 
NaBH4 in small portions was added. The mixture was stirred for 1 hour, men diluted with 
methylene chloride. The solution was washed with 5% NaHCX>3 and brine, dried and 
concentrated to give 2.12 g of the tide compound. 
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SKp4ftft. ^benzvI-3-(N-BOC-N^^ 

The compound from step 458 was treated with di-t-butyl dicarbonate in 
acetonitrile for 2 hours, and the title compound (2.1 1) g was obtained after extraction of the 
compound and chromatography on silica geL 

Stgp45fo. ^nzyl-3-fN-BOC-N^^ 

A 2.1 1 g sample of the compound from step 458b was treated with ammonium 
formate and 10% Pd/C according to the procedure of step 445b for 2 hours, and the tide 
compound was isolated (1.92 mg). 

Step 458d. 8-(3-(cyclopropylammo)py^ 

7-fluoro^H-9-methv1^yn^irinoHane^-<! arboxv1ic acid hydrochloride 

Following the procedure of Example 253j, substituting l-benzyl-3-(N-BOC-N> 
(cyclopropylme%l)amino)pyiTolidine from step 458c (1.13 g) for the BOC-amino- 
pyrrolidine thereof, and carrying the product forward as in steps 253k&I the tide compound 
was prepared. MS 386 (M+H)+ *H NMR (DMSO-d6) d: 0.60 (m, 2H), 0.81 (m, 2H), 
1.00 (m, 4H), 2.34 (m, 3H), 2.64 (s, 3H), 2.83 (m, 1H), 3.30 (m, 1H), 4.06 (m, 4H), 
7.93 (s, 1H), 9.11 (d, 1H, J=10 Hz). 

Example 459 

8-(6-ammo-2-aza-spiro[33]non-2-y^ 
4H-9-mgthYl^xo^uinoli2ine>3-carboxvlic acid hydro chloride (Isomer fTTh 

The second stereoisomer (Isomer U) from Example 453 was also obtained by 
HPLC Isomer (II): MS 400 (M+H)+ *H NMR (DMSO-d6) 9: 0.62 (m, 2H), 1.00 (m, 
2H), 1.60-1.95 (m, 6H), 2.30 (m, 2H), 2.60 (s, 3H), 3.47 (m, 1H), 3.52 (m, 1H), 3.85 
(m, 4H), 7.90 (s, 1H), 9.09 (d, 1H, J=10 Hz). Analysis calculated for C22H26FN3O3 
•HCI.H2O: C, 58.21; H, 6.44; N, 9.26. Found: Q 58.00; H, 6.29; N, 8.86. 
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Example 460 

8-(2,7-diazabicyclo[3.3.0]oct-7-yl)-l-<^ 
9-nTOthvI-4-oxo-Qiiinn1izinF.-3-carboxvlic acid hydrochloride / Isomer A 

7-B(X>2-CBZ-2,7-diazabicyclo[33.0]octane was prepared according to the 
procedure of Example 444. This compound was separated by HPLC into two 
stereoisomers. Isomer A was carried forward according to the procedures of steps 444b 
and 444c to give the tide compound (194 mg). MS372(M+H) + . *H NMR (DMSO-dg) 
3: 0.62 (m, 2H), 1.00 (m, 2H), 1.98 (m,lH), 2.18 (m, 1H), 2.35 (m, 1H), 2.69 (s, 3H), 

3.12 (m, 1H), 3.27 (m, 1H), 3.71 (m, 2H), 3.93 (m, 1H), 4.05 (m, 1H), 4.31 (m, 1H), 
8.00 (s, 1H), 9.17 (d, J=l 1 Hz, 1H). Analysis calculated for C20H22FN3O3.HCM.75 
H2O: C, 55.66; H, 6.08; N, 9.56. Found: C, 54.68; H, 5.73; N, 9.54. 

Example 461 

8-(2,7-diazabi<^lo[3.3.0]ott-7-yl)-l-cyclop^ 
9-memvl^xo^umoli2ine-3-carboxvlic acid hydrochloride / Isomer B 

7-BOC-2-CBZ-2,7-diazabicyclo[3.3.0]octane was prepared according to the 
procedure of Example 444. This compound was separated by HPLC into two 
stereoisomers. Isomer B was carried forward according to the procedures of steps 444b 
and 444c to give the tide compound (263 mg). MS372(M+H) + . »H NMR (DMSO-d6) 
d: 0.62 (m, 2H), 1.00 (m, 2H), 1.98 (m,lH), 2.18 (m, 1H), 2.36 (m, 1H), 2.69 (s, 3H), 

3.13 (m, 1H), 3.28 (m, 1H), 3.71 (m, 2H), 3.91 (m, 1H), 4.04 (m, 1H), 4.31 (m, 1H), 
8.00 (s, 1H), 9.17 (d, J=l 1 Hz, 1H). Analysis calculated for C20H22FN3O3»HCM.5 
H2O: C, 55.24; H, 6.03; N, 9.66. Foun± C, 55.37; H, 5.79; N, 9.59. 

Example 462 

8^3-(R)-(hydroxyniemyl)pyrrolidin- 1 -yl)- l-cyclopropyl- 
7-fluoro^-9-nremvl-4<)xo-ouinolizine-3-carboxvlic acid hydrochloride 

Step 462a, Wl-mV D henvlemvl^vrrolidin e-3-rRVrnethanol 

A 2.61 g (10 mmol) sample of 5-oxc-l-(l-(R)-phenylethyl-3-(R)-pyrTohdine 
carboxylic acid ethyl ester (prepared as described by D.R. Johnson et al., J. Heterocyclic 
Chem., 22: 1481 (1992)) and 0.95 g of LAH were suspended in 20 mL of dry THF, and 
the reaction mixture was stirred at room temperature for 16 hours. The reaction was 
quenched by the sequential addition of water, 15% NaOH and water. The mixture was 
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extracted with ether, which was washed, dried and concentrated to give the title compound 
(1.8 g) as an oil. MS 206 (M+H)+ *H NMR (CDCI3) d: 1.4 (d, 3H), 1.6-1.7 and 1.9- 
2.01 (m, 3H), 2.2-2.5 (m, 3H), 2.55-2.65 (tt, IH), 3.13-3.2 (1, IH), 3.5-3.57 (dd, IH), 
3.7-3.76 (dd, 1H), 7.2-7.32 (m, 5H). 

5 

Step 4$2fr, 3-fRVpvrroUdinemethanol 

A sample of the compound from step 462a was dissolved in methanol, 10% Pd/C 
was added, and the mixture was hydrogenated at 4 atm H2 for 1 6 hours at room 
temperature. The solution was filtered, and the solvent was removed. The residue was 
10 taken directly to the next step. 

Step 462c. 8-{3-(R)- (hydroxymethyl)pyrrolidin- 1 -yl>- 1 -cyclopropyl- 
7-fluoro-4H-9-methvl-4^x^uinolizine-3-caThoxvlic acid hydrochloride 

Following the procedure of Example 253j, substituting 3-(R)-pyrrolidinemethanol 
15 from step 462b for the BOC-amino-pyrrolidine thereof, and carrying the product forward 
as in steps 253k&l the title compound was prepared. MS 361 (M+H)+ *H NMR 
(DMSO-d6) 3: 0.6-0.75 (m, 2H), 0.9-1.05 (m, 2H), 1.85-1.95 (m, IH), 2.1-2.2 (m, 
2H), 2.45 (m, 1H), 2.6 (s, 3H), 3.7-4.03 (m, 6H), 8.15 (s, IH), 9.02 (d, IH, J=12 Hz). 

20 ExmflsW 

8-(3-(S)-(hydtoxymethyl)pyTOlidin- 1-yl)- 1-cyclopropyl- 
7-fluoro-4H-9-methvl-4-oxo^uino1izine-3^arboxvlic acid hyd rochloride 

StCP 463a, l-(l-fRVphe nvlethvlYDvrrolidine-3-(SVmethanol 

25 A 2.6 1 g ( 10 mmol) sample of 5-oxo- l-(l-(R)-phenylethyl-3-(S)-pyrrolidine 

carboxylic acid ethyl ester (prepared as described by D.R. Johnson et al„ J. Heterocyclic 
Chem., 22:1481 (1992)) and 0.95 g of LAH were suspended in 20 mL of dry THF, and 
the reaction mixture was stirred at room temperature for 16 hours. The reaction was 
quenched by the sequential addition of water, 15% NaOH and water. The mixture was 

30 extracted with ether, which was washed, dried and concentrated to give the title compound 
as an oil. MS 206 (M+H)+ *H NMR (CDCI3) d: 1.39 (d, 3H), 1.7-1.8 and 1.94-2.07 
(m, 3H), 2.2-2.46 (m, 3H), 2.97-3.05 (tt, IH), 3.12-3.2 (1, IH), 3.45-3.53 (dd, IH), 
3.6-3.65 (dd, IH), 7.2-7.35 (m, 5H). 
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Step 4<fit> t — 3-(SVpyirollii(^cmgA^nol 

A sample of the compound from step 462a was dissolved in methanol, 10% Pd/C 
was added, and the mixture was hydrogenated at 4 atm H2 for 16 hours at room 
temperature. The solution was filtered, and the solvent was removed. The residue was 
taken directly to the next step. 

Step 463c. 8^3-(S)<hydn>xymethyl)pyrroUdin-l-yl)-l-<^lopropyl- 
7'flUQro^H-9-methvl^x^uinolizine^^carboxvlic acid hydrochloride. 

Following the procedure of Example 253j, substituting 3-(R>pyrrolidinemethanol 
from step 463b for die BOC-amino-pyrrolidine thereof, and carrying the product forward 
as in steps 253k&l the title compound was prepared MS 361 (M+H)+ *H NMR 
(DMSO-d6) 9: 0.6-0.75 (m, 2H), 0.9-1.05 (m, 2H), 1.85-1.9 (m, 1H), 2.15-2.2 (m, 
2H), 2.55-2.6 (s, 1H), 2.65 (s, 3H), 3.65-3.85 (m, 6H), 8.19 (s, 1H), 9.08 (d, 2H). 

Example 4$4 

8-(2-(R)-(hydroxymethyl)pyrrolidin- 1 -yl> 1 -cyclopropyl- 
7>fluoro-4H-9-methvl-4-QXOKiuinoUzine-3-carboxvlic acid hydrochloride 

Following the procedure of Example 253j, substituting 2-(R)-pyrrolidinemethanol 
(Aldrich) for the BOC-amino-pyrrolidine thereof, and carrying the product forward as in 
steps 253k&l the rifle compound was prepared. *H NMR (DMSO-d6) 3: 0.5-1.1 (m,2H), 
1.9-2.2 (m, 5H), 2.68 (s, 3H), 3.22 (s, 1H), 3.62 (m, 1H), 4.0 (m, 2H), 4.55 (m, 1H), 
7.95 (s, 1H), 9.0 (d, 2H). 

Example 465 

8-{2-(S)-(hydroxymethyl)pyrrolidin- 1 -yl)- 1 -cyclopropyl- 
7-flporMH-9-methYl-4-oxo^uinolizine-3-carboxvUc acid hy drochloride 

Following the procedure of Example 253j, substituting 2-(S)-pyrrolidinemethanol 
(Aldrich) for the BOC-amino-pyrrolidine thereof, and carrying the product forward as in 
steps 253k&l the title compound was prepared. *H NMR (DMSO-d6) 3: 0.5-1.2 (m, 4H), 
1.8-2.0 (m, 5H), 2.67 (s, 3H), 3.22 (m, 1H), 3.65 (m, 1H), 4.0 (m, 2H), 4.57 (m, 1H), 
7.9 (s, 1H), 9.0 (d, 2H). 
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Example 4fifi 

8^2-(R>aminomrthyl-pyirolidin- l-yl>- 1 -cyclopropyl- 
7-fl»QrO^H-9-nr^vl^XQKluinolizine-^carhoxv1ic acid hydrochloride 

Following the procedure of Example 253j, substituting 2-(R>(BOC-amino- 
methyI)pyrrolidine (prepared as described in JP87-236335) for the BOC-amino-pyrrolidine 
thereof, and carrying the product forward as in steps 253k&l the tide compound was 
prepared. MS 360 (M+H)+ »H NMR (DMSO-d6) d: 0.61 (m, 2H), 0.92 (m, 1H), 1.10 
(m, 1H), 1.87 (m, 2H), 2.06 (m, 1H), 2.64 (s, 3H), 2.84 (m, 1H), 2.94 (m, 1H), 3.92 
(m, 1H), 4.53 (m, 1H), 8.00 (s, 1H), 9.18 (d, 1H). HRMS (M+H)+: calculated for 
C19H23FN3O3: 360.1723; found:360.1713. 

Example 467 

8-(2-(S)-ainmomethyl-pyrrolidin- 1 -yl)- 1 -cyclopropyl- 
7-fluoro^H-9-memvl^xo-qiiinnliTin f v^r^ T faoxv1ic acid hydrochloride 

Following the procedure of Example 253j, substituting 2-(S)-(BOC-amino- 
methyl)pyrrolidine (prepared as described in JP87-236335) for the BOC-amino-pyrrolidine 
thereof, and carrying the product forward as in steps 253k&l the title compound was 
prepared. MS: 360 (M+H)+ 1h NMR (DMSO-d6) 9: 0.60 (m, 2H), 0.92 (m, 1H), 1.09 
(m, 1H), 1.87 (m, 2H), 2.06 (m, 1H), 2.26 (m, 1H), 2.35 (m, 1H), 2.64 (s, 3H), 2.84 
(m, 1H), 2.97 (m, 1H), 3.91 (m, IH), 4.54 (m, 1H), 8.01 (s, 1H), 9.16 (d, 1H), 13.84 
(b, 1H). HRMS (M+H)+: calculated for C19H23FN3O3: 360.1723; found:360.1730. 

Example 46^ 

8-(3-(R>( 1 -armnocyclopropyl)pyrrolidinyl)- 1 -cyclopropyl- 
7-flHQro-9-n^mvl^XO^HHiuinoli2me-3^aThoxv1ic acid hvdrnrhlon^ 

Step 468a. 4^)-(l-(BOC-ammo)cyclopropyl)pyrroUcun-2-thione 
and 4-(SV f ^fPC)C-amino)cvclorJropvl^^v^To^din-2-thione 

A sample of 4-(lKBOC-amino)cyclopropyl)-pyrTolidin-2-one (4.3 g,17.92 
mmol, prepared as described by Hayakawa et aL y U.S. Patent 5,098,912, issued March 
24, 1992) and 3.987 g of Lawesson's Reagent were suspended in 41 mL of THF, and the 
reaction mixture was stirred under N2 for 3 hours at room temperature. The solvent was 
removed, and the residue was dissolved in 1 % methanol in methylene chloride and purified 
by chromatography on silica gel to give 3.773 g of the title compound. MS: 257 (M+H)+. 
This compound was subjected to chiral HPLC to separate the R and S isomers. 
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Stgp4(ffib. S^Wl-nBOC-ammo^lopropviyvrrQlidine 

A sample of the (RHsomer (203 mg) from step 468a and 1.51 g of NiCL2»6H20 
were dissolved in 10 mL of 1:1 methanohTHF, and the solution was cooled in an ice bath. 
To this was added 720 mg of NaBH4 in portions, and the reaction mixture was stirred at 
room temperature for 2 hours. The solvent was removed, and the residue was purified by 
chromatography on silica gel to give the tide compound. 

Step 468c. 8-(3-(R)-( 1 -amincx^clopropyl)pyiTolidinyl)- l-cyclopropyl- 
7-fluoro-9-methvl^xo^Hyri acid hydrochloride. 

Following the procedure of Example 253j, substituting 3-(RH 1 -(BOC-amino)- 
cyclopropyl)pyrrolidine from step 468b for the BOC-amino-pyrrolidine thereof, and 
carrying the product forward as in steps 253kAl die tide compound was prepared. The 
spectroscopic data were similar to the racemic mixture of Example 3 1 1 above. 

Example 469 

8-(3-(S>( 1 -aminocyclopropyl)pyrrolidinyl)- 1-cyclopropyl- 
7-flupro-9-nrethvl^xo^H<iuinoU^ acid hydrochloride 

Stgp4<)9a, 3^SVfl-reOC-amino^cvcloDTo P vnpvrrolidin e 

A sample of the (S)-isomer (194 mg) from Example 468a above and 1.46 g of 
NiCL2*6H20 were dissolved in 10 mL of 1:1 methanohTHF, and the solution was cooled 
in an ice bath. To this was added 690 mg of NaBH4 in portions, and the reaction mixture 
was stirred at room temperature for 2 hours. The solvent was removed, and the residue 
was purified by chromatography on silica gel to give the tide compound. 

Step 469b. 8-(3-(S)-(l -aminocyclopropyl)pyrrolidinyl)- 1 -cyclopropyl- 
7'flUQro-9-methvl^oxo^HKiuinoUzine-3-carboxvlic acid hydrochloride 

Following the procedure of Example 253j, substituting 3-(SMl-(BOC-amino)- 
cyclopropyl)pyrrolidine from step 468b for the BOC-amino-pyrrolidine thereof, and 
carrying the product forward as in steps 253k&l the title compound was prepared. The 
spectroscopic data were similar to the racemic mixture of Example 311 above. 
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Example 470 

8-(3-( 1 -amino- 1 -cyclopropyl-methyl)pyrrolidinyl)- 1 -cyclopropyl- 
7-flEor(^9-methvl^xo-4H^^ aci d hydrochloride 

5 Stgp 47Qft. l-cvclopropvl-prop-2-ene-l-nne 

A sample (5 g, 59 mmol) of 1-cyclopropyl methyl ketone (Aldrich) was dissolved 
in 59 mL of THF, and the solution was heated at reflux under N2, then cooled. Another 
solution 7.97 g of formalin and 19.57 g of N-methylpyridinium trifluoroacetate was 
prepared. Half of the second solution was added to the cooled first solution, and this 

10 mixture was then heated at reflux for half an hour. The reaction mixture was then cooled, 
the second half of the second solution was added, and the reaction mixture heated at reflux 
for 7 hours. The mixture was cooled, and ether (100 mL) was added slowly with stirring, 
and a gummy precipitate was obtained. The gum was triturated with ethers. The ether 
solutions were combined and extracted with aqueous NaHC03. The ether solution was 

15 dried, filtered and concentrated. The residue was triturated with ether, and die ether 
solution was again dried, filtered and concentrated to give 4.60 g of the title compound. 

Step 470b, n-benzvl-ovrroldin-3-vlVcvclonropvl-mftthann^ 

A 2 g sample of the compound from step 470a and 4.94 g of N-benzyl-N- 
20 (methoxymethyl)-trin^ were dissolved in methylene chloride, and the 

solution was cooled in an ice bath. To this solution was added 2.1 mL of TFA (1 N in 
methylene chloride), and the reaction mixture was stirred at room temperature for 2 hours. 
The mixture was diluted with methylene chloride, and the solution was washed with 
NaHC03, water and brine, then concentrated. The residue was purified by 
25 chromatography on silica gel to give 2.037 g of the tide compound. 

Step470p, Hl-benzvl-nmoldin-3-vlV1^vcIoprnpvl-mpth Y i a pinP 

A 1 g sample of the compound from step 470b, 3.37 g of ammonium acetate and 
274 mg of NaBH3CN were dissolved in 15 mL of methanol, 12 g of 4A molecular sieves 
30 were added, and the mixture was stirred at room temperature under N2 for 1 6 hours. The 
mixture was filtered, the sieves washed with methanol, the wash and filtrate combined, and 
concentrated. The residue was dissolved in 100 mL of methylene chloride, and 30 mL of 
15% NaOH was added. The organic phase and a second wash of the aqueous phase were 
combined and washed with water and brine, then dried over MgS04. The solvent was 
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removed, and the residue was chromatographed on silica gel to give 460 mg of the title 
compound. 

SttP 47Qd t N-B(XM-a-benzvl-p^ 

The compound from step 470c was treated with di-t-butyl dicarbonate in 
methylene chloride and triethylamine for 2 hours, and the title compound (640 mg) was 
obtained after chromatography on silica gel. 

Stgp 47Q gl 3-^(PQC-ammQH<YclQ^ 

A sample (548 mg) of the compound from step 470d was dissolved in methanol, 
140 mg of 10% Pd/C was added, and the mixture was hydrogenated at 4 aim H2 for 42 
hours at room temperature. The solution was filtered, and the solvent was removed to give 
140 mg of the title compound. 

Step 470f. 8-(3-( 1 -amino- 1 -cyclopropy l-methyl)pyrroUdinyl)- 1 -cyclopropy 1- 
7-fluoro~9-methv1-4-oxo^H-fluino1iziiTe-3^arboxvHc acid hydrochloride 

Following the procedure of Example 253j, substituting 3-( 1 -(BOC-amino)- 1 - 
cyclopropyl-methyl)pyrrolidine from step 470e for the BOC-amino-pyrrolidine thereof, and 
carrying the product forward as in steps 253k&l the title compound was prepared. 1 H 
NMR (DMSO-d6) 3: 0.46 (m, 1H), 0.62 (m, 4H), 0.92 (m, 1H), 1.03 (m, 2H), 1.82 (m, 
1H), 2.27 (m, 3H), 2.61 (s, 3H), 3.74 (m, 2H), 3.89 (m, 2H), 7.90 (s, 1H), 9.07 (d, 
1H), 13.83 (br s, 1H). HRMS (M+H) + : calculated for C22H27FN3O3: 400.2036; found: 
400.2030. 

Example 471 

8-(3-(R)-(pyrroUdin-2-(S)-yl)py^Tolidin- 1 -yl)- 1-cyclopropyl- 
7-fluoTP-9-methvl-4^xo^H-quino^^ acid hydrochloride 

SftP47U 3-fRVfl-BOC-2-rSVpvrrolidinvlV4^nitrohut a nol 

A 7.5 g sample of ethyl 3-(R)-(l-BOC-2-(S^pyiroUdinyl)-4-nitrobutanoate 
(prepared according to the procedure of Hayakawa et al., U.S. Patent 5,098,912, issued 
March 24, 1 992) was dissolved in 35 mL of ether and treated with 0.76 g of LAH. After 
careful quenching of the excess reagents, the title compound was extracted and purified by 
chromatography (4.5 g). 
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§feP 4 71b. S-fRVd-BQC^-fSVDVrrolidinvlV^mtmhntonvl methylsntfonvl efl^ 

A 3.5 g sample of the alcohol from step 471a above was dissolved in 25 mL of 
methylene chloride and treated with methanesulfonyl chloride an TEA at 0°C for 2 houre. 
The reaction mixture was washed with NaHC03 solution and water, and the solvent was 
removed. The residue was chromatographed on silica gel to give 3 g of the title compound. 

SteP 471c, 3-mvn-BOC-nviTPlid^^^ 

The ether compound from step 471a was treated by hydrogenation at 4 atm H2 
over Pd/C in methanol to give the tile compound 

Step 471d. 8-(3-(R)-(pyrroUdin^ 

7-flUQro-^mg»Yl^Qxo^H^uinolizine>3-carbQxvlic acid h ydrochloride. 

Following the procedure of Example 253j, substituting 3-(R>(l-BOC-pyrrolidin- 
2-(S)-yl)pyrrolidine from step 471c for the BOC-ammo-pyrrolidine thereof, and carrying 
the product forward as in steps 253k&l the title compound was prepared. MS 400 
(M+H)+ lH NMR (DMSOd6) 3: 0.58-0.62 (m, 2H), 0.9-1.1 (m, 2H), 1.68-2.8 (m, 
8H), 2.5 (s, 3H), 3.1-3.8 (m, 7H), 7.9 (s, 1H), 9.08 (dd, 2H). 

E^nyplg47? 

8-(3-(aminomethyl)a2etidin- 1-yl)- l-cyclopropyl-7-fluoro- 
9-mgthYl-4^xo-4H-Quinolizine-3-carhoxv1ic acid hydrochloride. 

Stgp4723i 3-^(X:-aminomethvlVl-d iDhenvlmethv1>a7^ridine 

A sample (0.6 g) of 3-aminomethyl-l-diphenylmethyl-azetidine (prepared 
according to Anderson and Lok, /. Org. Chem.. 22:3393-5 (1972)) was treated with di-t- 
butyl dicarbonate in methylene chloride and triethylamine for 2 hours, and the title 
compound (450 mg) was obtained after chromatography on silica gel. 
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Stgp472fr 3>fBOC-aminQmethvlVa2grifiine 

A sample of the compound from step 473a was treated with 4 atm of H2 in the 
presence of Pd/C in methanol at room temperature. The mixture was filtered, and the 
solvent was removed to give the title compound 

Step 472c. 8-(3-(aminomethyl)azetidin- 1 -yl> 1 -cyclopropyl-7-fluoro- 
9-methvl^oxcHtH^uinolizine-3H^rfaoxvUc acid hydrochloride 

Following the procedure of Example 253j, substituting 3-(BOC-aminomethyl>- 
azetidine from step 472b for the BOC-amino-pyrrotidine thereof, and carrying the product 
forward as in steps 253k&l the title compound was prepared. MS 346 (M+H)+. *H NMR 
(DMSO-d6) * 0.61 (m, 2H), 0.98 (m, 2H), 2.16 (m, 1H), 2.60 (s, 3H), 3.01 (m, 1H), 
3.76 (m, 1H), 4.41 (m, 2H), 4.69 (m, 2H), 7.88 (s, 1H), 9.10 (d, 1H). 

Example 473 

6-amino-8-(3-aminopyrrolidinyl}- 1 -cyclopropyl-7-fluoro-4H- 
9>me^vl^xfy^ninn1i^^-3^carboxvl ic acid hydrochloride 

Step 473a, 4-t-Butoxv-6^benzvlamino-2.5^^ 

4-t-Butoxy-2,5,6-trifluoro-3-methylpyridine from Step 253c above is reacted 
with dibenzylamine in ethanol at reflux temperature. Solvent is removed, and the residue is 
dissoved in methylene chloride and washed with water. The product is purified by column 
chromatography. 

Step 473b. 6^benzylamino-8-(3-aminopyirolidinyl)-l-cyclopropyl- 
7-flUQK>^H-9-Trethvl^ acid hydrochloride 

Following the procedure of Example 253e, replacing 4-t-butoxy-2,5-difluoro-3- 
methylpyridine with 4-t-butoxy-6^iibenzylamino-2^Klifluoro-3-methylpyridine from Step 
473a above, and carrying the product forward as in Example 253 steps e-1, the tide 
compound is prepared. 

Step 473c. 6-amino-8K3-aminopyrrolidinyl)- 1 -cyclopropyl- 

7-fluoiP^-9-methvl^XQH^^ acid hydrochloride 

A sample from Step 473d above is heated with ammonium formate in the 
presence of 10% Pd-C in ethanol. After the completion of the reaction, die mixture is 
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filtered and the filtrate is concentrated and treated with HQ in ether to give the title 
compound. 

Example 474 

6-amino-8-(7-amino-*5-aza^>iro[2.4]hq)tan-5-yl>- 1 -cyclopropyl- 
7-fluoro^H-9-methvl^xf^ acid hydrochloride 

Following the procedures of Example 473, replacing 3-BOC-aminopyrrolidine 
with 7-B(X>amino-5-azaspiro{2.4]heptane (prepared according to the procedures as 
described in J. Med. Chem. 1994, 2L 3344), and carrying the product forward the title 
compound is prepared. 

E*Miplc47S 

6-ammo-8-(2,8^iiaza-8-W^ 
7-fluoi^H-9-methvI^xcv^iiinn1i^n^ ^aitexvlic acid hydrochloride 

Following the procedures of Example 473, replacing 3-BOC-aminopyrroIidine 
with 2,8-diazabicyclo[4.3.0]nonane (prepared according to US 5,059,597), and carrying 
the product forward the title compound is prepared. 

Example 476 

6-amino-8-(3^-c£s«<limethylpipera2tn- l-yl> 1 -cyclopropyl- 
7.9^ifluorr^H^ox€)-Quinolizine-3K^rhoxv1ic acid hydrochloride 

Following the procedure of Example 473a, replacing 4-t-butoxy-2,5,6-trifluoro- 
3-methylpyridine with 4-t-butoxy-23^,6-tertafluoropyridine from Example 274b above, 
and carrying the product forward as in Example 473b-c, replacing 3-BOC- 
aminopyrrolidine with 3^WKlimetfiylpipera2ine and carrying the product forward the tide 
compound is prepared. 

Sample 477 

8-(l-arnino- l^clopropyl)-l-cyclopropyl-7-fluoro- 
9-methvMH^oxo-ouinolizine^-carboxvUc acid hydrochloric 

Step 477a. 1 ^clopropyl-8-(diphenylm^ 

7-fluoro-9-methvl^xo^HK]uinolmne-3-carboxvlic a cid ethvl ester 

To a suspension of NaH in DMF with ice bath cooling is added di-t-butyl 
malonate. After the addition, 8-chlorr>l^clopropyl-7-fluoro-9-methyl-4-oxo-4H- 
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quinolizine-3-carboxylic acid ethyl ester from Example 253i above is added The reaction 
is then heated to 50 to 60*C and the mixture is poured into water and acidified. The 
product is extracted into methylene chloride and dried over MgS04 The residue, after 
removal of the solvent, is dissolved in methylene chloride and trifluoroacetic acid at room 
temperature. The solvent is removed undervacuum, and the product is treatedwith 
diphenyldiazomethane in methylene chloride and methanol. When the reaction is finished, 
the solvents are removed under vacuum, and the product is purified by column 
chromatography to give the title compound. 

Step 477b. 1 -cyclopropy l-8~( 1 ^tiphenylmethoxycarbony- 1 -viny 1)- 
7-flWQrQ-9-ny^yl^ acid ethyl ^fer 

The product from Step 477a is heated with 35% formaldehyde in DMF in the 
presence sodium bicarbonate. When the reaction is complete, the product is extracted into 
methylene chloride, washed with water and dried over MgSO^ The solvent is removed, 
and the residue is dissolved methylene chloride. Triethylamine is added, followed by 
methanesulfonyl chloride with ice bath cooling. After the addition, die reaction is stirred at 
room temperature, then poured into water and acidified The mixture is extracted with 
ethylene chloride, and the solvent is removed to give the crude product, which is purified 
by column chromatography. 

Step 477c. 1 -cyclopropyl-8-( 1 -diphenylmethoxycarbony- 1 -cyciopropyl)- 
7-fluoro-9-methvl-4^xo-4H-QuinoU2ine^K:arboxvlic acid ethvl ester 

Trimethylsulfonium iodide is added to a stirred solution of NaH in DMSO at 0°C 
and the resulting solution is stirred at room temperature. The product from Step 477b 
above is added and mixture is stirred at50°C. The mixture is quenched with water, and the 
product is extracted to give the title compound 

Step 477d. l-cyclopropyl-8-(l-hydroxycarbonyH-cyclopropyl)- 
7-fluoro-9-methvl^xo^^uinoUzine>3K:arboxvlic acid ethvl ester 

The product from Step 477d is dissolved in the mixture of anisol and 
trifluoroacedic acid and is stirred at room temperature. The solvents are removed and 
residue is purified by a column chromatography to give die title compound. 
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Step 477e. 1 -cyclopropyl-8-( 1 -Bocanrino- l-cyclopropyl)-7-fluaro- 
9-mcthvl^xo^H-fflrinolizine-3-carfao xvUc arid ethvl ester 

A sample of the product from Step 477d is heated with diphenylphosphoryl azide, 
t-butanol, triethylamine and dioxane. The solvents is removed under vacuum. The residue 
is dissolved in methylene chloride, washed with water and dried over MgS04 and 
concentrated under vacuum. The title compound is purified by chromatography on silica 
gel. 

Step 477f. 1 -cycIopropyl-8-( 1 -amino- 1 -cyclopropyl)-7-fluon>- 
9-methvl^xo^H-quinoli2ine-3-<arboxvKc acid hydrochloride 

The product from Step477e is treated by procedures as described in Example 253 
k-1 to give die title compound. 

Example 478 
3(R)-10-(l-amino-l-cyclo^ 

6-oxo-PvranQr2 t 3 t 4-inqwnolizine-5-carboxv1ic acid hydrochloride 

Follow the procedures as described in Example 477, replacing 8-chloro-l- 
cyclopropyl-7-fluoro-9-methyl-4-oxo-4H-qum acid ethyl ester with 

3(R)- 1 0-cWoro-9-fluoro-3-methyl-2H^ 

carboxylic acid ethyl ester from Example 28 le to give the title compound. 

Example 479 

8-( 1 -amino- 1 -cydopropyl)- 1 -cyclopropyl-7-fluoro- 
9-methQXY^H^XQ^uinoHzine-3-carrjoxvlic acid hydrochloride 

Follow the procedures as described in Example 477, replacing 8-chloro-l- 
cyclopropyI-7-fluoro-9-rncthyl^ acid ethyl ester with 8- 

cMoro-l-cyclopropyl-7-fluoro-9-^ acid ethyl 

ester from Example 275 to give the tide compound. 
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Example 480 

8-( 1 -aminomethyl- 1 -cyclopropyl)- 1 -cyclopropyl-7-fluoro- 
9-methvMH^oxo^ninoli7ane-iK^rfaQTvlic acid hydrochloride 

Step 480a- 8-( 1 -cyano- 1 -cyclopropyl)- 1 -cyclopropyl- 

7-fluoro-9-methvMH^ acid ethvl ester. 

The product from Example 477d is treated with oxalyl chloride in methylene 
chloride foDowed by quenching with aqueous ammonia. Aqueous work up gives die 
amide, which is treated with POCI3 at room temperature to give the tide compound 

Step 480b. 8-( 1 -Boc^rrrinomethyl- 1 -cyclopropyl}- 1 -cyclopropyl- 
7-fluoro-9-rps^ acid ethvl ester 

The product from Step 480a is treated with Raney Ni in ethanol under hydrogen. 
The residue after removal of the solvent is reacted with d-t-butyl dicarbonate in the mixture 
of methanol and water. Reaction is extracted into methylene chloride, washed with water 
and dried over MgS04 and concentrated under vacuum. The title compound is purified by 
chromatography on silica gel. 

Step 480c. 8-( 1 -aminomethyl- 1 -cyclopropyl)- 1 -cyclopropyl-7-fluoro- 
9-methvMH-4^xo>quinolizine--3>carboxvlic acid hydrochloride 

The product from Step 480b is treated by procedures as described in Example 253 
k-1 to give the title compound. 

Examnles 481-565 

Following the procedures of Steps 253j, 253k and 2531 above, replacing the 3- 
BOC-aminopyirolidine of Step 253j with the appropriate unprotected or BOC-protected 
reagent, the compounds of Examples 481-565 are prepared as shown in Table 13A, below. 
In those cases wherein specific chiral isomers are indicated, the examples are to be 
understood as also representing the opposite stereoisomers and diasteromers thereof. 
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Example 5fifi 

8-(/ra«-HS)-ammo-4-(R)-cycl^^ 
Y-flHOT^H-g-nKrbvl^XQKiainolizine-l-caThoxv B c acid hydrochloride 

SKP 56fa, l-benzvl-4^cloDrrovln^ acid ethvl esrw 

Ethyl 3-cyclopropylacrylate (7.00 g, 50.0 mmol, prepared according to J. Org. 
Chem. 1987,52,2629) and N-benzyl-N-(methoxymethyl)^ 
(1 1.85 g, 50.0 mmol) were dissolved in methylene chloride (100 mL), and the solution 
was cooled to 0°C and flushed with N2. Trifluoracetic acid (5.0 mL, IN in methylene 
chloride) was added dropwise at 0°C over 10 minutes, and the reaction mixture was stirred 
undo- N2 for 2 hours while allowing the reaction temperature to rise to room temperature. 
Hie mixture was stirred for an additional 18 hours, washed with 5% NaHCQ3 and brine, 
dried (over Na2S04) and concentrated. The residue was purified by chromatography on 
silica gel, eluting with 1 :3 ethenhexane, to afford die tide compound (9.30 g, oil). 

SKP 566fr , l-benzvl-4^clorirmvlpviTn1idine-3-carnoxvlic arid 

A sample of the compound from step 566a (5.46 g) was dissolved in methanol 
(100 mL) and 15% aqueous NaOH (100 mL) was added dropwise at room temperature 
over 20 minutes. The mixture was stirred for 2.5 hours, and the methanol was removed 
under vacuum. The aqueous solution was then washed with methylene chloride, 
neutralized to pH 4 with 6N HO, saturated with NaO, and extracted with 1 3 
isopropanol:methylene chloride. The extract was washed with brine, dried (over Na2S04) 
and concentrated. The residue was vacuum dried to afford the title compound (4.758 g). 
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Step 1 -benzvI-3^QC-amino>^vclQTmTpvipviTolidine 

The compound from step 566b (4.70 g) was dissolved in t-butanol under N2. 
Triethylamine (5.34 mL, 38.4 mmol) and DPPA (6.08 g, 22.1 mmol) were added, and the 
mixture heated at 90°C under N2 for 24 hours. The solvent was removed, and the residue 
was purified by chromatography on silica gel, eluting with 5% methanol in methylene 
chloride, to afford the title compound (4.77 g). 

StCP gfifrl 3-(B(X:-aminoV4-^loproDvlDVTrolidine 

The compound from step 566c (6.952 g, 22 mmol) was dissolved in methanol 
(100 mL). The solution was flushed with N2> ammonium formate (6.93 g, 1 10 mmol) and 
10% Pd/C (695 mg) were added, and the mixture was heated at 80°C for 26 hours. The 
mixture was cooled, diluted with methylene chloride and filtered. The solvent was 
removed to give the title compound (5.80 g). 

Step 1 -BenzvloxvcarbonvI-3-fflQC-aminoV4-cvclopropvl 

The compound from step 566d (2.0 g, 1L9 mmol) and K2CO3 (1.88 g, 17.8 
mmol) were dissolved in 50% aqueous dioxane (40 mL), and the solution was flushed with 
N2 and cooled to 0°C. Benzyl chloroformate (2.43 g, 14.2 mmol) was added dropwise 
over 10 minutes, and the mixture was stirred under N2 at 0°C for 5 hours. The mixture 
was taken up in ether and washed with water, IN HC1, water and brine, then dried over 
Na2S04 The solvent was removed, and the residue was purified by chromatography on 
silica gel, eluting with 1 :3 ethyl acetaterhexane to give the tide compound (1 .96 g, oil). 

The diastereomeric mixture was then separated by preparative HPLC (Chiralpak 
AS column eluted with 2JS % ethanol in hexane) to give the pure 3-(S)-4-(R)- and 3-(R)-4- 
(S)- diastereomers of the title compound. 

Step Sfifif. — HSHBrc-apifrQ 

The 3-(S)-4-(R)-compound from step 566e was dissolved in methanol (40 mL). 
The solution was flushed with N2, ammonium formate (1.04 g, 16.5 mmol) and 10% 
Pd/C (208 mg) were added, and die mixture was heated at reflux for 1 hour. The mixture 
was cooled, diluted with methylene chloride and filtered. The solvent was removed to give 
the title compound (795 mg). 
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Step 566g. 8-(rraaj-3-(S>aininc>-^(R)-cycIopTopylyrrolidin- 1 -yl> 1 -cyclopropyl- 
7-fluoro^H-9-ITlethv1^-nxo-qlrinnli7inft-^<a^boxv^c aci d hydrochloride. 

Following the procedure of Example 253j, substituting the 3- (S MBOC-amino)-4- 
(R)-cyclopropylpyrrolidine from step 566f for the BOC-amino-pyirolidine thereof, and 
carrying the product forward as in steps 253k & 1, the tide compound (3.20 g) was 
prepared. MS m/z 386 (M+H)+ 1h NMR (DMSO-d6) d: 9.08 (1H, d, J=10.5 Hz), 7.93 
(1H, s), 4.18 (1H, m), 4.07 (1H, m), 3.79 (2H, m), 3.62 (1H, m), 2.62 (3H, s), 2.33 
(1H, m), 1.84 (1H, m), 1.00 (2H, m), 0.90 (1H, m), 0.61 (2H, m), 0.53 (2H, m), 0.38 
(lH,m), 022 (lH,m). 

Analysis calculated for C21H24N3O3F .HOI I/4H2O: C, 56.76; H, 6.24; N, 9.45. 
Found: C 56.99; H, 6.13; N, 9.38. 

Example 567 

8-(^ons-3-(R)-amino^(S)^lopropylyrrolidm 
7-flTOrMH-9-methvl-4-oxo-ouinolizine-3-cafhnxvtic acid hydrochloride. 

Step 567a- S-fRVrBOC-amino^fflVcvrl oDropvlpvTrolidine 

A sample of the 3-(R)^(S)-l-benzyloxycarbonyl-3-(B(X-amino)-4- 
cyclopropylpyrrolidine of step 566e (640 mg) was treated as in Example 566f to give the 
title compound (465 mg). 

Step 566d. 8-(mzw-3-(R)-amino^(S)^clopropylyirolidin-l-yl)-l-cyclopropyl- 
7-fluoro^H-9-niemvl^oxo^uinolizine-^- ca rfeoxvhc acid h y drochloride. 

Following the procedure of Example 253j, substituting the 3-(R)-(BOC-amino)- 

4-(S>cyclopropylpyrrolidine from step 567a for the BOC-amino-pyrrolidine thereof, and 

carrying die product forward as in steps 253k & 1, the tide compound (318 mg) was 

prepared. MS m/z 386 (M+H)+. *H NMR (DMSO-d6) 9: 9.10 (1H, d, J=10.5 Hz), 

7.95 (1H, s), 4.19 (1H, m), 4.07 (1H, m), 3.79 (2H, m), 3.62 (1H, m), 2.62 (3H, s), 

2.33 (1H, m), 1.84 (1H, m), 1.00 (2H, m), 0.90 (1H, m), 0.61 (2H, m), 0.53 (2H, m), 

0.38 (1H, m), 0.22 (1H, m). Analysis calculated for C21H24N3O3F »HCM I/4H2O: C, 

56.76; H, 6.24; N, 9.45. Found: C, 56.80; H, 6.12; N, 9.38. 
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Example 568 

8-(tro/is-3-(S )-amino^(R)-methylyirolidin- 1 -yl)- 1 -cyclopropyl- 
7'flUQyc^H'9-ypethvl^XQ^uinQH^e-3-caTboxvUc acid hydrochloride 

Stgp 56ga. trgytf-3-(BOC-amino>l -benzvl^methvlpvrrolidine 

^onj-3-airuno-l-ben2yl^me%lpyrroUduie (1.5 g, 41.3 mmol, prepared 
according to the procedures of Cesare, T.D., et al. s /. Med. Chem. 35: 4205-4213 
(1992).) was dissolved in aqueous methanol at 0°C and treated with t-butyloxycarbonic 
anhydride (9.9 g), stirring for 16 hours. The product was collected by filtration as well as 
extraction with methylene chloride* and the title compound was dried and taken directly to 
the next step. 

Stgp g$8b, franj-3-(BOC-aminoV4-r^ 

The compound from step 568a (8.65 g, 29.8 mmol) was dissolved in anhydrous 
methanol. The solution was flushed with N2, ammonium formate (9.39 g, 749 mmol) and 
10% Pd/C (86.5 mg) were added, and the mixture was heated at 80°C for 2 hours. The 
mixture was cooled, diluted with methylene chloride and filtered. The solvent was 
removed to give the tide compound (6.51 g). MS m/z 201 (M+H)+. 

SfeP flffic, frartt-3-raCX>amiro^ 

The compound from step 568b (6.51 g, 29.8 mmol) was dissolved in 90 mL of 
50% aqueous dioxane, and K2CO3 (4.74g, 44.7 mmol) was added. The solution was 
stirred under N2 at 0°C and benzyloxycarbonyl chloride (6.10 g, 35.76 mmol) was added 
dropwise over 15 minutes. The solution was stirred under N2 at 0°C for 5 hours, then 
diluted with ether. The solution was washed with water and brine, dried and concentrated. 
The solvent was removed, and the residue was purified on silica gel to give die tide 
compound (8.88 g, oil). 

The enantiomers were separated by preparative chiral HPLC (Chiralpak AD 
column eluted with 5 % ethanol in hexane) to give the trans-3-(S)-4-(R)- and frans-3-(R)-4- 
(Sy isomers of the title compound. 

SKP 5(M fra/tj-3-(SyffiOC-aim^ 

The rra/tf-3-(S)-(B<X:-amino^^ from step 568c 

(501 mg, 1.50 mmol) was dissolved in methanol (15 mL). The solution was flushed with 
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N2, ammonium formate (472 mg, 7.50 mmol) and 10% Pd/C (100 mg) were added, and 
the mixture was stirred at room temperature for 26 hours. The mixture was cooled, diluted 
with methylene chloride and filtered. The solvent was removed to give the title compound 
(380 mg). 

Step 568e. 8-(/rans-3-(S>ammo-4-(R)-memyl^ 

7-fluoro^H-9-memvl-^xf»-qiiinn1i7 : in ff - 3-carfaoxvlic acid hydrochlori c 

Following the procedure of Example 253j, substituting the taws-3-(S)-(BOC- 
amino)-4-(R>methylpyrrolidine from step 568d for the BOC-anuno-pyrrolidine thereof, 
and carrying the product forward as in steps 253k & 1, the title compound (263 mg) was 
prepared. MSm/z360 (M+H)+. J H NMR (DMSOni6) 3: 9.07 (1H, d, J=10.8Hz), 7.93 
(1H, s), 4.02 (2H, m), 3.89 (1H, m), 3.55 (2H, mX 2.63 (3H, s), 2.52 (1H, m), 2.31 
(1H, m), 1.18 (3H, d, J=6.3 Hz), 0.99 (2H, m), 0.60 (2H, m). Analysis calculated for 
C19H22N3O3F .HQ.H20: C, 55.14; H, 6.09; N, 10.15. Found: C, 54.98; H, 5.86; N, 
9.91. 



Example 569 

8-((ra/w-3^)-amino-4-(S)-methylyrroIidin- 1 -yl)- 1 -cyclopropyl- 
7-flnoro^H-9-memyl^xoK t uinolizme-3-carboxvlic acid hydrochlorid e 

Step 5<?9a f rgnJ-3-0lVffiOC-amino^-4.fS VmethvtDvnn1idi nft 

The £ra/tf-3-(R)-(BOC-amino)- 1 -CBZ-4-(S)-methylpyiTolidine from Example 
568c (501 mg, 1.50 mmol) was dissolved in methanol (15 mL). The solution was flushed 
with N2, ammonium formate (472 mg, 7.50 mmol) and 10% Pd/C (100 mg) were added, 
and the mixture was stirred at room temperature for 26 hours. The mixture was cooled, 
diluted with methylene chloride and filtered. The solvent was removed to give the tide 
compound (380 mg). 

Step 569b. 8-(/ra«-3-(R>aiiuno-4KS>rw^ 

7-fluoro^H-9~memvl^oxo^uinnlt7inp. 3-carboxvlic acid hydrochloride. 

Following the procedure of Example 253j, substituting the mins-3-(R)-(BOC- 
ammo)-4-(S>memylpyrroIidine from step 569a for the BCXT-aniino-pyrrolidine thereof, 
and carrying the product forward as in steps 253k & 1, the title compound (246 mg) was 
prepared. MS m/z 360 (M+H)+ »H NMR (DMSOd6) 9: 9.1 1 (1H, d, J=10.5 Hz), 
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7.96 (1H, s), 4.02 (2H, m), 3.84 (1H, m), 3.55 (2H, m), 2.63 (3H, s), 2.50 (1H, m), 
2.33 (1H, m), 1.17 (3H, d, J=6.3 Hz), 0.99 (2H, m), 0.60 (2H, m). 

Ex?mplgy7Q 

5 8^m-3^S)-amino^(S)K^clopiopylyrn)Udm 

7-flUQTQ^H-9-methvl^x<Mii^ acid hydrochloride 

Step 57Qa. — sftyl N-tepzyl^qlgpropyl-ta^ 

Ethyl 3-cyclopropylpropiolate (2.76 g, 20.0 mmol, prepared by the method of 
10 Org. Syn., £fi:173 (1987)) and N-benzyl-N-(methoxymethyl)^^ 

(4.76 g, 20.0 mmol) were dissolved in methylene chloride, cooled to 0°C and flushed with 
N2. TFA (2.0 mL, IN in methylene chloride) was added dropwise at 0°C over 10 
minutes, and die mixture was stirred at 0°C under N2 for 2 hours and at room temperature 
for 22 hours. The mixture was washed with 5% aqueous NaHC03 and brine, dried 
15 (Na2S04) and concentrated. The residue was purified by chromatography on silica gel, 
eluting with 1 2 to 1 : 1 ethyl acetateihexane to give the tide compound (2.72g, oil). 

Step 57Qfr. (cfrKftyl N-te*wl-4^gto^ 

The compound from step 570a (2.72 g) was dissolved in ethanol and 
20 hydrogenated over Pt02 under 4 atm H2. The mixture was filtered, the solvent was 
removed, and the residue was dried to afford the tide compound (2.36 g, oil). 

Step y7Qg, fcfrlethvl 4-cwlopropvl-3-pvrrolidinecarhoxvlate 

The compound from step 570b (2.36 g, 8.64 mmol) was dissolved in methanol 
25 (30 mL). The solution was flushed with N2, ammonium formate (2.72g, 43.2 mmol) and 
10% Pd/C (300 mg) were added, and the mixture was stirred at 80°C for 3.5 hours. The 
mixture was cooled, diluted with methylene chloride and filtered. The solvent was 
removed to give the tide compound (1.85 g). 

30 Step 57ftl (cfrVethvl N-CTZ^^clopronvl^-pvn^lidinecarboxvlate 

The compound from step 570c (1.85 g, 10.1 mmol) was dissolved in 20 mL of 
50% aqueous dioxane, and K2CO3 (L59g, 15.0 mmol) was added. The solution was 
stilted under N2 at 0°C, and benzyloxycarbonyl chloride (2.04 g, 12.0 mmol) was added 
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dropwise over 10 minutes. The solution was stirred under N2 at 0°C for 4 hours, then 
diluted with ether. The solution was washed with water and brine, dried and concentrated 
The solvent was removed, and the residue was purified on silica gel to give the title 
compound (1.79 g, oil). 

5 

Step y70e. VN-CBZr4^1oTmipvl-3-pvrroKdinecar^ acid 

The compound from step 570c (1.79 g, 5.65 mmol) was dissolved in methanol 
(40 mL) and 15% aqueous NaOH (40 mL) was added dropwise at room temperature over 
10 minutes. The mixture was stirred for 4 hours, the methanol was removed under 
10 vacuum, and the aqueous residue was extracted with ether. The aqueous phase was 

neutralized to pH 3 with 6N HC3 and extracted with methylene chloride. The extract was 
washed with brine, dried and concentrated to give die title compound (719 mg). 

Step 57Qf t fo'gV3-raOC-ammoVl^Z ^^^ 

15 The compound from step 570d (648 mg, 2.24 mmol) was dissolved in t-butanol 

under N2. Triethylamine (0.623 mL, 4.48 mmol) and DPPA (740 mg, 2.69 mmol) were 
added, and the mixture heated at 90°C under N2 for 60 hours. The solvent was removed, 
and the residue was purified by chromatography on silica gel, eluting with 1 :2 ethyl acetate 
hexane, to afford the title compound (563 mg). 

20 The racemic mixture was then separated by preparative HPLC (Chiralpak AS 

column elute with 2.5 % ethanol in hexane) to give the pure 3-(S)-4-(S)- and 3-(R)-4-(R)- 
enantiomers of the title compound (146 mg) and (120 mg), respectively. 

Stop 570g. m-3-(SV(B(X:-aminoV4^fSV cvcloproDvlpviToUdine 

25 The (cw)-3-(S)-(BCK>ammo> from step 

570e (143 mg, 0.397 mmol) was dissolved in methanol (10 mL). The solution was 
flushed with N2, ammonium formate (125 mg, 1.986 mmol) and 10% Pd/C (28.6 mg) 
were added, and the mixture was stirred at room temperature for 1 hour. The mixture was 
diluted with methylene chloride and filtered. The solvent was removed to give the title 

30 compound. 
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Step 570h. 8^cw-HS. J -amino^(S)-<^loi^ 

7-flyQKHtH-9-p^vI^xo^ arid hydrochloride. 

Following the procedure of Example 253j, substituting the cis-3-(S)-(POC- 
amino)^(S)KyclopropylpyTTolidine from step 570f for the BOC-amino-pyrrolidine 
5 thereof, and carrying the product forward as in steps 253k & 1, the title compound (16 mg) 
was prepared, mp 240-242°C MS m/z 386 (M+H)+. NMR PMSO-d6) d: 9. 1 1 
(1H, d, J=l 1.4 Hz), 7.94 (1H, s), 4.18 (1H, m), 3.95 (2H, m), 3.81 (2H, m), 2.64 (3H, 
s), 2.32 (1H, m), 1.87 (1H, m), 0.98 (2H, m), 0.82 (1H, m), 0.59 (4H, m), 0.34 (1H, 
m), 0.28 (1H, m). 

10 

Erampte57l 

8-(cij-3^)-amino-4KR)-cydop^ 1 -yl)- 1 -cyclopropyl- 

7-flMQTMH-9-P^v)^xoHiuinoKCTe-3Karfaoxvlic acid h y drochloride. 

15 SftP 57\& cfr-3-flmB(X%amino^fl*W^ 

The (cti)-3-(R>(BCK>anuno>^ from step 

570e (94 mg, 0.261 mmol) was dissolved in methanol (10 mL). The solution was flushed 
with N2, ammonium formate (82 mg, 1.305 mmol) and 10% Pd/C (19 mg) were added, 
and the mixture was stirred at room temperature for 1 hour. The mixture was cooled, 
20 diluted with methylene chloride and filtered The solvent was removed to give the title 
compound (81 mg). 

Step 571b. 8-(cwO-(R)-amino^(R)^ 

7-fluoro^H-9-methvI^x^uinolizine^^arfaoxvlic acid hydrochloride. 

25 Following the procedure of Example 253j, substituting the ci5-3-(R)-(BOC- 

amino)-4-(R)-cyclopropylpyrrolidine from step 571a for the BOC-amino-pyrroHdine 
thereof, and carrying the product forward as in steps 253k & 1, the title compound (54 mg) 
was prepared, mp 225 °C (dec). MS m/z 386 (M+H)+. *H NMR (DMSO-d6) 5: 9.1 1 
(1H, d, J-11.1 Hz), 7.93 (1H, s), 4.18 (1H, m), 3.94 (2H, m), 3.81 (2H, m), 2.64 (3H, 

30 s), 2.34 (1H, m), 1.87 (1H, m), 1.05 (1H, m), 0.96 (1H, m), 0.82 (1H, m), 0.59 (4H, 
m), 0.35 (1H, m), 0.29 (1H, m). 
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Example 572 

8K^w-3-amino-4-^ylpyirolidin-l-yl)-l-cycloprDpyl-7-fluoro- 
4H-9-pig^vl-4-oxn-nninQlizine-3-carboxv]ic acid hydrochloride, rtia sterennw A 

Step 572a, 2-pentenoic acid ethvl ester 

Propionaldehyde (5.8 g) and (carbethoxymethylene)trn)hcnylphosphorane (35 g) 
were dissolved in methylene chloride (100 mL), and the mixture was refluxed overnight 
The product was distilled off from the reaction mixture. 

St6P 572fr , ft-a/tt-3-reOC-aminnVI -Ttt7, 4.^vl-pvrrnlir«T. ft 

Following the procedure of Example 435b, substituting the 2-pentenoic acid ethyl 
ester from step 572a above for the 4-fluoro-2-butenoic acid ethyl ester thereof, and carrying 
the product forward as in steps 435c and 435d, the title compound was prepared. The 
diastereomers were separated by chiral HPLC on a Chiralpak AS™ column, and 
diastereomer A (chirality not determined) was carried forward to the next step. l H NMR 
(CDCI3) d: 7.4 (m, 5H), 5.18 (s, 2H), 6.4-4.60 (m, 3H), 4.30(m, 1H), 3.60-3.80 (m, 
3H), 3.10 (m, 2H), 1.95 (m, 1H), 1.60 (m, 1H), 1.30 (m, 1H), 0.95 (t, 3H), 1.95 (s, 
9H). Diastereomer B (chirality not determined) was carried forward to Example 573. 

Step 572c, rraftf-3-mOC-aminoV4-ftrtivl-pvrml^;n r 

The compound from step 2 was hydrogenated with Pd/C in ethanol as in step 
435c above, and the title compound was isolated. 

Step 572d. 8<tn^-3-amino-4-ethylpyrrolidin- 1 -yiy 1 -cyclopropyl- 

— 7-fluoro-4H-9-memvl-4-oxo-nri^ ar jrf h vdmchlnrifie. 

Following the procedure of Example 435e, substituting the *raw-3-(BOC-amino)- 
4-emyl-pyrrolidine from step 572c for the BOC-amino-pyrrolidine thereof, and carrying the 
product forward as in steps 253k & 1, the title compound was prepared. MS m/z 474 
(M+H)+. lH NMR (DMSO-d 6 ) d: 9.10 (d, 1H), 8.50 (s, 1H), 4.10 (m, 2H), 3.50-3.80 
(m, 3H), 2.60 (s, 3H), 2.30 (m, 2H), 1.7 (m, IH), 1.40 (m, 1H), 1.0 (m, 5H), 0.6 (m, 
2H). 
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8-((ra^-3-amino-4-ethylpyrrolidin- 1 -yl>- l-cyclopropyl-7-fluoro-4H- 
5 Step 573at mra-;HPQC-amino>4^ ffastgrwrngLB 

The diastereomer B compound firom step 572b was hydrogenated with Pd/C in 
ethanol as in step 435c above, and the tide compound was isolated. 

Step 573b. 8-(taz^-3-amino-4-^ylpyrrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H- 
10 9-meflivl-4-oxo-qmnoli7nne-3-caiboxvlic acid hydrochloride diastereomer B 

Following the procedure of Example 435e, substituting the *ra/tf-3-(BOC-amino> 
4-ethyl-pyrrolidine diastereomer B compound firom step 572c for the BOC-amino- 
pyrrolidine thereof, and carrying the product forward as in steps 253k & 1, the title 
compound was prepared. MS m/z 474 (M+H)+ l H NMR (DMSO-d6) d: 9.10 (d, 1H), 
15 8.50 (s, 1H), 4.10 (m, 2H), 3.50-3.80 (m, 3H), 2.60 (s, 3H), 2.30 (m, 2H), 1.7 (m, 
1H), 1.40 (m, 1H), 1.0 (m, 5H), 0.6 (m, 2H). 

Example 574 

8Kcii-3-ainino-4-ethylpyirolidin- 1 -yl> 1 -cyclopropy 1-7-fIuoro- 
20 4H>9^methvl-4-oxo-qiiinoli2ine-3-carboxvlic acid hydrochloride diastereomer A 

Stop 574a. l^Z^-pyrrofe 

3-Pyrroline (Aldrich, 65% purity) was dissolved in a 1:1 mixture of dioxane and 
H20. Na2CC>3 was added. The reaction mixture was then flushed with N2 and cooled to 

25 0 *C Benzylchlorof ormate was added dropwise and the mixture was stirred at 0 °C for 
several hours. The reaction mixture was allowed to reach room temperature and was 
stirred for an additional 2 hours. Ethyl acetate was then added and the reaction mixture 
was washed with H2O and brine. The organic layer was dried over MgS04, concentrated 
in vacuo and column chromatographed in a Hexane/EtOAc solution to afford the tide 

30 compound (65% purity). 

SWP 574b, 3;4-epoxv- 1 -CBZ-pvrroline 

Five grams of crude 1 -CBZ-3-pyrroline firom step 574a was dissolved in 25 mL 
of CH2CI2- 3-Chloroperoxybenzoic acid was added over 5 minutes. The reaction mixture 
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was allowed to stir at room temperature for 22 hours. The reaction mixture was then 
filtered, and filtrate was diluted with 30 mL of CH2CI2 and washed with Na2S203 
solution, NaHC03 solution and H2O. The organic layer was dried over MgS04, 
concentrated in vacuo, and chromatographed on silica gel eluting with hexane/EtOAc 
5 solution. The title compound was obtained in 76% yield. MS m/z 220 (M+H)+. *H 

NMR (CDCI3) d: 3.35 (ddd, 2H), 3.65-3.70 (m, 2H), 3.80-3.90 (dd, 2H), 5.15 (d, 2H), 
7.30-7.40 (m, 5H). 

StCP S74c. c/5-3-flivdroxvV l-CBZ^thv l-pvrrolidine. 

10 The compound from step 574b (2.0 g) was dissolved in 20 mL of THF, and 

CuCN (0.081 g) was added. The mixture was cooled to -70'C, and 5.5 mL of EtMgCl 
solution was then added over 20 minutes. The mixture was allowed to warm to -5(TC and 
was stirred at this temperature for 1 hour. The solution was then allowed to warm to -20 
*C over the next hour. Finally, the solution was left to stir overnight and allowed to reach 

15 room temperature. The following morning, the reaction was quenched with 2N HQ. 

EtOAc was added, and die layers were separated. The organic layer was washed with H2O 
and saturated NaCl solution, dried over MgS04, concentrated in vacuo, and 
chromatographed on silica gel to give the title compound in 88% yield. MS m/z 250 
(M+H)+ lH NMR (CDCI3) d: 0.90-1.00 (t, 3H), 1.15-1.35 (m, 1H), 1.45-1.65 (m, 

20 3H), 1.90-2.05 (m, 1H), 3,10-3.25 (m, 1H), 3.25-3.40 (m, 1H), 3.60-3.75 (m, 2H), 
5.14 (s, 2H), 7.25-7.40 (m, 5H). 

Stgp574d t ci5-3-(DhthalimideV1^2^th vl-pvrroliriine 

The compound from step 574b (5.22 g), PPh3 (8.24 g) and phthalimide (4.0 g) 
25 were placed in a flask, flushed with N2, cooled to 0*C, and dissolved in 50 mL of THF. 
DEAD (4.3 mL) was then added dropwise over 25 minutes. The resultant solution was 
stirred for 5 1 hours at room temperature. The solvent was then removed in vacuo and the 
product was purified by column chromatography to give the tide compound in 86% yield. 
MS m/z 379 (M+H)+ 1h NMR (CDCI3) d: 0.85-0.95 (m, 2H), 1.15-1.40 (m, 3H), 
30 2.37-2.53 (m, 1H), 3.42 (t, 1H), 3.75-4.00 (m, 2H), 4.10-4.35 (m, 1H), 7.27-7.45 (m, 
5H), 7.72-7.80 (m, 2H), 7.80-7.90 (m, 2H). 
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Sttp 574g. c^3-m(X:-aiTrinoVl^Zr4^ thvI^pvrToHdine 

The compound from step 574c (6-56 g) was dissolved in EtOH, NH2NH2^H20 
(2.7 mL) was added and the mixture was refluxed for 5.5 hours. The reaction mixture was 
then cooled, filtered, and the filtrate was concentrated in vacuo . The residue was 
5 dissolved in 20 mL of CH2CI2 and cooled to 0 °C BOC2O (4.9 g), EqN (3.0 mL), and a 
catalytic amount of DMAP were added and the mixture was allowed to reach room 
temperature while stirring overnight The following morning CH2CI2 was added, and the 
mixture was washed with NaHCQj solution, H2O and brine. The organic layer was dried 
over MgS04, concentrated in vacuo and column chromatographed in a hexane/EtOAc 

10 solution. The diastereomers were separated by chiral HPLC on a Chiralpak AS™ 

column. Diastercomer A was carried forward to the next step. MS m/z 349 (M+H)+. l H 
NMR (CDCI3) d: 0.90-LOO (td, 3H), 1.20-1.50 (m, 2H), 1.45 (s, 9H), 2.05-2.12 (m, 
1H), 3.01 (q, 1H), 3.41 (t, 1H), 3.51-3.71 (m, 2H), 4.24 (broad s, 1H), 4.53 (broad s, 
1H), 5.13 (s, 2H), 7.18-7.40 (m, 5H). Diastereomer B was carried forward to Example 

15 575. 

StCP S74f, c£y-3-mOC-aminoV4-ethvl-TivrrnHHin ft 

The compound from step 574d was hydrogenated with Pd/C in ethanol as in 
Example 435c, and the tide compound was isolated. MS m/z 215 (M+H) + . *H NMR 
20 (CDCI3) d: 0.90-1.00 (m, 3H), 1.42 (s, 9H), 2.00-2.10 (m, 2H), 2.50-2.60 (m, 1H), 
2.80-2.90 (m, 1H), 3.15-3.25 (m, 2H), 4.12-4.25 (m, 1H), 4.75-4.85 (m, 1H). 

Step 574g. 8-(cw-3-amino-4-ethylpyrrolidin- 1 -yl> 1 -cyclopropyl-7-fluoro- 
4H-9-methvl^xo-Qulnolizine-3-carboxvUc acid hydrochloride 

25 Following the procedure of Example 253j, substituting the cw-2-(BOC-amino)-3- 

ethyl-pyrrolidine from step 574e for die B(X>amino-pyrrolidine thereof, and carrying the 
product forward as in steps 253k & 1, the title compound was prepared. MS m/z 374 
(M+H)+. *H NMR (DMSO-d6) d: 13.80 (broad s, 1H), 9.14 (d, 1H), 8.42 (s, 2H), 7.78 
(s, 1H), 4.20-4.30 (m, 1H), 385-3.95 (m, 2H), 3.78 (d, 1H), 3.66 (t, 1H), 2.61 (s, 3H), 

30 2.33-2.5 (m, 1H), 2.20-2.32 (m, 1H), 1.39-1.61(rn, 2H), 0.82-1.10 (m, 5H), 0.48-0.53 
(m, 2H). 



-337- 



WO 96/39407 



PCT/US96/08991 



Example 575 

8-(ci5--3-amino-4-ethylpyrrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H- 

5 Step 57fa ctf-3-fPOC^PQH^y)li?ym?M(fofi 

The diastereomer B compound from Example 574d was hydrogenated with Pd/C 
in ethanol as in Example 435c, and the title compound was isolated. MS m/z 215 (M+H)+. 
lH NMR (CDCI3) d: 0.90-1.00 (m, 3H), 1.42 (s, 9H), 2.00-2.10 (m, 2H), 2:50-2.60 
(m, 1H), 2.80-2.90 (m, 1H), 3.15-3.25 (m, 2H), 4.12-4.25 (m, 1H), 4.75-4.85 (m, 1H). 

10 

Step 575b. 8-(cw-3-amino-4-ethylpyrrolidin- 1-yl)- l-cyclopropyl-7-fluoro-4H- 
9-methvl-4-oxo^uinolizine-3-carboxvKc acid hydrochloride 

Following the procedure of Example 253j, substituting the m-2-(BOC-amino>3- 
ethyl-pyrrolidine from step 575b for the BOC-amino-pyrrolidine thereof, and carrying the 
15 product forward as in steps 253k & 1, the title compound was prepared. MS m/z 374 

(M+H) + . !h NMR (DMSO-d6) d: 13.80 (broad s, 1H), 9.14 (d, 1H), 8.42 (s, 2H), 7.78 
(s, 1H), 4.20-4.30 (m, 1H), 385-3.95 (m, 2H), 3.78 (d, 1H), 3.66 (t, 1H), 2.61 (s, 3H), 
2.33-2.5 (m, 1H), 2.20-2.32 (m, 1H), 1.39-1.61(m, 2H), 0.82-1.10 (m, 5H), 0.48-0.53 
(m, 2H). 

20 Example 576 

8-(ris-3-(S)-amino^(S)-meth^ 
7-fluoro^H-9-methvl-4-oxo^ acid hydrochloride 

SKP 57fai rty-3-(B(X:-aiTanoV4-n^thy]-pyrTQli^ 

25 cw-3-(BOC-amino)-4-methyl- 1 -benzylpyrrolidine (prepared according to the 

procedures of Cesare, T.D., et al. 9 J. Med. Chem. 2£: 4205-4213 (1992)) was 
hydrogenated with Pd/C in ethanol as in step 435c above, and the title compound was 
isolated. This compound was treated with benzyl chloroformate, the diastereomers were 
separated by chiral HPLC on a Chiralpak AS™ column, and the individual compounds 

30 were deprotected according to the procedures described in Example 568 steps c and d 

above. The 3S,4S-compound was carried forward to the next step. MS 201 (M+H) + . *H 
NMR (CDCI3) d: 0.97 (d, 2H), 1.45 (s, 9H), 2.05 (s, 2H), 2.20-2.32 (m, 1H), 2.50 (t, 
1H), 2.60-2.68 (dd, 1H), 3.12-3.30 (m, 2H), 4.12 (s, 1H), 4.63 (s, 1H). The 3R,4R- 
compound was carried forward to the Example 576. 
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Step 576b. 8-(cw-3-(S)-amino-4-(S)-methylpyiTolidin- 1 -yl)- 1 -cyclopropyl- 
T-flUQTO^H-^methvl-^xo-Quinolirin^^Tboxvlic acid h y drochloride. 

Following the procedure of Example 253j, substituting the compound from step 
576a for the BOC-amino-pyrrolidine thereof, and carrying the product forward as in steps 
253k & 1, the tide compound was prepared. MS 360 (M+H)+. l H NMR (DMS0-d6) d: 
13.84 (broad s, 1H), 9.10 (d, 1H), 8.36 (s, 2H), 7.94 (s, 1H), 4.22-4.32 (m. 1H), 3.70- 
3.95 (m, 4H), 2.64 (s, 3H), 2.58-2.62 (m, 1H), 2^5-2.37 (m, 1H), 1.35 (d, 3H), 1.00- 
1.10 (m, 1H), 0.88-0.98 (m, 1H), 0.50-0.78 (m, 2H). 

Example 577 

8-(c«-3-(R)-ammo-4-(R)-methylpyrrolidin- 1 -yl)- 1 -cyclopropyl- 
7-flTOip-4H-9-m^yl-4<)X(Kluinoli7me-3-carhoxv1i (; acid hydrochloride 

StgP?77a, Ctf-S-fBOC-aminoV^methvl-nvrmliriin. 

The 3R,4R compound from step 576a was hydrogenated with Pd/C in ethanol as 
in Example 435c, and the tide compound was isolated. MS m/z 201 (M+H) + . *H NMR 
(CDC13) d: 0.97 (d, 2H), 1.45 (s, 9H), 2.05 (s, 2H), 2.20-2.32 (m, 1H), 2.50 (t, 1H), 
2.60-2.68 (dd, 1H), 3.12-3.30 (m, 2H), 4.12 (s, 1H), 4.63 (s, 1H). 

Step 577b. 8-(cw-3-amino-4-methylpym)lidin-l-yl)-l-cyclcpropyl- 
7-flUQIO-4H-9-methvl-4-oxfwiuinnliwnft-3-carhoxvlic ari d hydrochloride. 

Following the procedure of Example 253j, substituting the compound from step 
577a for the BOC-amino-pyrrolidine thereof, and carrying the product forward as in steps 
253k &1, the tide compound was prepared. MS m/z 374 (M+H) + . *H NMR (DMSO-dfi) 
d: 13.84 (broad s, 1H), 9.10 (d, 1H), 8.36 (s, 2H), 7.94 (s, 1H), 4.22-4.32 (m, 1H), 
3.70-3.95 (m, 4H), 2.64 (s, 3H), 2.58-2.62 (m, 1H), 2.25-2.37 (m, 1H), 1.35 (d, 3H), 
1.00-1.10 (m, 1H), 0.88-0.98 (m, 1H), 0.50-0.78 (m, 2H). 

Example 578 
In Vitro Assay of Antibacterial Activity 

The in vitro antibacterial activity of the compounds of the present invention was 
demonstrated as follows: Minimum inhibitory concentrations (MICs) were determined by 
the agar dilution method, in which twelve petri dishes were prepared, each containing 
successive aqueous 2-fold dilutions of the test compounds mixed with 10 mL of sterilized 
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Brain Heart Infusion (BHI) agar. Each plate was inoculated with 1:100 (or 1:10 for slow- 
growing strains, primarily Micrococcus and Streptococcus) dilutions of up to 32 different 
microorganisms, using a Steers replicator block calibrated to deliver approximately 10 4 
colony forming units (CFUs). The inoculated plates were incubated at from about 35°C to 
about 37°C for approximately 20-24 hours. In addition, a control plate using BHI agar 
containing no test compound was prepared and incubated at the beginning and at the aid of 
each test The quinolone antibacterial ciprofloxacin was used as a control ("CntT). 

After incubation, each petri dish was observed for the presence or absence of 
microorganism growth. The MIC was defined as the lowest concentration of test 
compound yielding no growth (a slight haze or sparsely isolated colonies at the inoculum 
spot) as compared to the growth control containing no test compound. 

The results of the above tests, shown in Tables 14, 15 and 16 below, demonstrate 
that die compounds of the present invention are surprisingly effective in combating bacterial 
growth. Moreover, the 9-methyl quinolizinone compounds of the invention (in which A of 
formula (I) is =CR 6 - and R 6 is methyl) are shown to have excellent activity even against 
the riprofloxacin-resistant pathogen Staphylococcus aureus 1775, demonstrating the 
potential usefulness of these compounds in treating infections not susceptible to this 
widely-used agent 
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Table 14 

In Vitro Antibacterial Activity (MIC Values in up/mn 





Px$mple dumber 


Organism 


Cntl 


1 


2 


62 


64 


65 


157 


Staphylococcus aureus ATCC 6538P 


0.2 


0.39 


0.39 


3.1 


25 


12.5 


0.2 


Staphylococcus aureus A5177 


0.39 


0.78 


0.78 


12.5 


50 


25 


0.39 


Staphylococcus aureus A-5278 


0.39 


- 


0.78 


- 


- 


- 


0.39 


Staphylococcus aureus 642A 


0.39 


0.78 


0.78 


6.2 


- 


- 


0.39 


Staphylococcus aureus NCI C 10649 


0.39 


0.39 


0.39 


6.2 


- 


- 


0.2 • 


Staphylococcus aureus CMX 553 


0.78 


0.78 


0.78 


12.5 


50 


50 


0.39 


Staphylococcus aureus 1775 


>100 


- 


25 


- 


- 


- 


25 


Staphylococcus epidermidis 3519 


0.39 


0.78 


0.78 


12.5 


50 


25 


0.39 


Micrococcus luteus ATCC 9341 


1.56 


50 


50 


25 


25 


25 


3.1 


Micrococcus luteus ATCC 4698 


0.78 


25 


25 


12.5 


25 


25 


1.56 


Enterococcus faecium ATCC 8043 


0.39 


25 


25 


50 


loo 


50 


1.56 


Streptococcus bovis A5169 


1.56 


25 


25 


25 


25 


100 


3.1 


Streptococcus agalactaciae CMX 508 


0.39 


12.5 


12.5 


25 


50 


100 


1.56 


Streptococcus pyroxenes EbS61 


0.39 


6.2 


6.2 


25 


50 


100 


1.56 


Streptococcus pyroxenes CONST 


0.78 


6.2 


6.2 


25 


50 


50 


1.56 


Streptococcus pyrogenes2548 INDUC 


0.39 


3.1 


3.1 


26 


50 


50 


0.39 


Escherichia coli JUHL 


0.01 


0.39 


0.39 


3.1 


6.2 


12.5 


0.02 


Escherichia coli SS 


.005 


<.05 


0.05 


0.39 


1.56 


1.56 


0.01 


Escherichia coli DC-2 


0.2 


12.5 


12.5 


25 


100 


>100 


0.39 


Escherichia coli H560 


0.01 




0.39 


3.1 


12.5 


12.5 


0.02 


tschenchxa coli KNK 437 


0.2 


6.2 


6.2 


25 


100 


100 


0.39 


Enterobacter aerogenes ATCC 13048 


0.05 


0.78 


0.78 


3.1 


6.2 


12.5 


0.02 


Klebsiella pneumoniae ATCC 8045 


0.02 


0.2 


0.2 


3.1 


6.2 


6.2 


0.02 


Providencia stuartii CMX 640 


0.7tf 


25 


25 


25 


>100 


>100 


1.56 


Pseudomonas aeruginosa BMH10 


0.1 


6.2 


6.2 


6.2 


25 


25 


0.2 


Pseudomonas aeruginosa A5007 


0.1 


6.2 


6.2 


6.2 


50 


25 


0.39 


Pseudomonas aeruginosa K799/WT 


0.1 


3.1 


3.1 


6.2 


25 


25 


0.2 


Pseudomonas aeruginosa K799/61 


0.02 


0.39 


0.39 


0.05 


6.2 


25 


0.05 


Pseudomonas aeruginosa 5263 


12.5 












50 


Pseudomonas aeruginosa 2862 


25 












25 


Pseudomonas cepacia 2961 


3.1 


25 


25 


3.1 


100 


100 


3.1 


Acinetobacter calcoaceticus CMX 669 


0.39 


0.78 


0.78 


0.78 


50 


25 


0.2 
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Table n (continued) 

In Vitro Antibacterial Activity (MIC Values in ue/mD 





Example Number 


Organism 


158 


159 


160 


161 


162 


S. aureus ATCC 6538P 


0.2 


0.2 


0.2 


0.05 


0.1 


5. aureus A5171 


0.39 


0.39 


039 


0.1 


0.1 


S. aureus A-5278 


0.78 


0.2 


0.2 


0.1 


0.1 


5. aureus 642A 


0.2 


0.39 


0.2 


0.1 


0.2 


5. aureitf NCTC 10649 


0.2 


0.2 


0.2 


0.05 


0.1 


5. awreuy CMX 553 


[0.39 


0.39 


039 


0.1 


0.2 


5. aureus 1775 


100 


>100 


100 


100 


>100 


S.epidermidis 3519 


0.39 


039 


039 


o.i 


0.2 


MAuteus ATCC 9341 


3.1 


25 


6.2 


3.1 


6.2 


A/, /uteuj ATCC 4698 


1.56 


12.5 


0.78 


3.1 


3.1 


E.faecium ATCC 8043 


1.56 


6.2 


3.1 


0.78 


0.78 


S^tovw A^169 


6.2 


12.5 


6".2 


1.56 


1.66 


5. agalactaciae CMX 508 


1.56 


3.1 


136 


039 


0.78 


^- pyroxenes EES61 


1.56 


3.1 


1.56 


0.39 


1039 


S. pyrogenes CONST 


1.56 


3.1 


1.56 


0.39 


0.39 


S. pyrogenes 2548 INDUC 


0.78 


3.1 


0.78 


0.1 


0.2 


E. coli JUHL 


0.02 


0.39 


039 


0.02 


0.02 


£. co// SS 


0.01 


0.02 


.005 


.005 


.005 


E.co//DC-2 


0.39 


6.2 


25 


0.2 


0.39 


£.co//H560 


0.02 


0.39 


3.1 


0.02 


0.02 


E. coll KNK 437 


0.39 


6.2 


25 


0.2 


0.39 


£. aerogenes ATCC 13048 


0.1 


0.78 


12.5 


0.05 


0.05 


AT. pneumoniae ATCC8045 


10.05 


0."2 


1.56 


0.01 


0.02 


P. stuartii CMX 640 


i 3.1 


25 


>100 


1.56 


1.56 


/\ aeruginosa BMH10 


0.2 


3.1 


12.5 


0.2 


0.2 


P. aeruginosa A5007 


0.2 


6.2 


25 


0.2 


039 


/\ aeruginosa K799/WT 


0.2 


3.1 


12.5 


0.2 


0.39 


P. aeruginosa K799/61 


0.05 


0.39 


3.1 


0.05 


0.05 


P. aeruginosa 5263 


50 


>100 


>100 


100 


100 


P. aeruginosa 2862 


50 


>100 


>100 


100 


100 


/>. cepacia 2961 


3.1 


25 


>100 


3.1 


6.2 


A. calcoaceticus CMX 669 


[0.2 


0.78 


3.1 


0.05 


0.1 
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Table Hfranfamcri) 

In Vitro Antibacterial Activitv (MIC Vahies in np/mtt 





Example Number 


Organism 


163 


164 


164 


166 


S. aureus ATCC 6538P 


1.56 


0.78 


6.2 


0.39 


S. aureus A5177 


1.56 


1.56 


1 6.2 


1.56 


£ aureur A-S278 


1.56 


1.56 


6.2 


156 


5. aureus 642A 


1.56 


1.56 


6.2 


1.56 


S. aureus NCTC 10649 


0.78 


1.56 


f 6.2 


0.39 


S. aureus CMX 553 


1.56 


1.56 


6.2 


3.1 


S. aureus 1775 


100 


50 


S>100 


>100 


5. epidermidis 3519 


1.56 


1.56 


j 6.2 


0.78 


M. luteus ATCC 934 1 


25 


12.5 


>100 


50 


M. luteus ATCC 4698 


12.5 


6.2 


>100 


25 


E.faecium ATCC 8043 


12.5 


12.5 


'>100 


12.5 


Ssbovis A5169 


50 


12.5 


>100 


25 


5. agalactaciae CMX 508 


[12.5 


12.5 


>100 


3.1 


S. pyroxenes EES6 1 


12.5 


12.5 


>100 


1.56 


5. pyrogenes CONST 


12.5 


12.5 


>100 


1.56 


S. pyrogenes 2548 INDUC 


12.5 


12.5 


>100 


1.56 


E.coliJUHL 


0.2 


0.05 


3.1 


WW 


E. coli SS 


0.1 


0.02 


0.2 


0.05 


£. coli DC-2 


6.2 


1.56 


>100 


12.5 


E. co/i H560 


0.1 


0.1 


3.1 


0.78 


£.co/iKNK437 


3.1 


1.56 


>100 


6.2 


E. aerogenes ATCC 13048 


0.39 


0.05 


3.1 


3.1 


K. pneumoniae ATCC8045 


0.1 


0.05 


0.39 


1.56 


P. stuartii CMX 640 


50 


12.5 


>100 


>100 


P. aeruginosa BMH10 


1.56 


0.39 


50 


3.1 


P. aeruginosa A5007 


3.1 


0.39 


25 


6.2 


P. aeruginosa K799/WT 


3.1 


0.39 


25 


6.2 


F. aeruginosa K799/61 


1.56 


0.1 


3.1 


0.39 


P. aeruginosa 5263 


100 


100 




>100 


P. aeruginosa 2862 


>100 


100 




>100 


P. cepacia 2961 


12.5 


3.1 


25 


>100 


A. calcoaceticus CMX 669 


0.39 


0.39 


6.2 


3.1 
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T^ei4f CT minmx» 

In Vitro Antibacterial Activity (MIC Values in ^ip/mlt 





Example Number 


Organism 


167 


IUO 


IfiQ 


1 /u 


171 


179 
1 1 £ 


17^ 


S aureus ATCC fiS^RP 


a *7Q 


A TO 
0.7 O 


0.1 


A AC 

0.05 


A 1 

0.1 


50 


1.56 


aureus AS 177 

%J . 1444/ C Mtl Lit 


3.1 


3.1 


0.2 


0.1 


0.1 


100 


6.2 


S aureus A-S77R 


l.JO 




3.1 

~— 


A T 

0.2 


II 1 I IMN ( 
0.1 


0.1 


j 

50 


6.2 


flUreUS f\AD A 


J. 1 


3.1 


0.39 


0.1 


0.2 


100 


12.5 


O. UUf&US INi^lv^ lUOf" 


0.7 5 


0.78 


0.2 


0.05 


0.1 


50 


1.56 


^ aureus C\AY 


^ t 
6.2 


6.2 


0.39 


0.2 


0.2 


>100 


12.5 


kJ. UH/CllJ 1 / / J 


>luu 


>100 


25 


100 


50 


>100 


>100 


V7 *>rti/1t>rmiHi? ^S 1 Q 
u. tZf/UlG/aiMUa Jjl7 


3.1 


3.1 


0.39 


0.2 


0.2 


50 


6.2 


W h/t^n/c ATT^O^fl 

iw. luieus /\ i io*n 


■■aye"" 

50 


50 


3.1 


12.5 


3.1 


>100 


>100 


A/f lutous ATCC /lAOfi 


50 


50 


0.39 


1.56 


0.78 


>100 


100 


C jQeClWn A 1 L^V- OlrrJ 


12.5 


12.5 


1.56 


0.78 


0.78 


>100 


50 


C r hn\iiv A < 1 <0 

•j^y oovis /voiov 


12.5 


12.5 


3.1 


6.2 


1.56 


>100 


25 


•3. ugaiuciaciae uvla duo 


6.2 


6.2 


0.78 


0.78 


0.78 


>100 


12.5 


•J. pyro genes ccjOI 


6.2 


6.2 


0.78 


0.78 


0.78 


>100 


12.5 


o. pyrogenes KJJrio i 


3.1 


3.1 


0.39 


0.78 


0.78 


>100 


12.5 


o. pyrogenes £d<h$ JiyUUi^ 


1.56 


1.56 


0.39 


0.39 


0.39 


>100 


6.2 


C Cull JUIIL 


1.56 


0.78 


0.78 




0.02 


6.2 


6.2 


t>. Cc/U JJ 


0 05 


0 OS 


n nns 


A A A 1 
U.UU1 


A A A 1 
U.UU1 


U.J7 


n i 


at /•/»// nr* 7 


25 


25 


12.5 


3.1 


0.78 


>100 


>100 


CX/iJ tljQU 


1.56 


0.78 


0.78 


o.i 


0.02 


6.2 


3.1 


E.C0//KNK437 


25 


12.5 


6.2 


1.56 


0.39 


>100 


100 


£. aerogenes ATCC 13048 


3.1 


3.1 


3.1 


0.39 


0.1 


6.2 


25 


A:, pneumoniae ATCC 8045 


3.1 


3.1 


0.39 


0.05 


0.01 


3.1 


3.1 




100 


100 


25 


6.2 


6.2 


>l00 


>100 


P. aeruginosa BMH10 


12.5 


3.1 


3.1 


0.78 


0.2 


50 


50 


/\ aeruginosa A5007 


6.2 


12.5 


3.1 


0.78 


0.39 


50 


50 


#\ aeruginosa K799/WT 


6.2 


6.2 


3.1 


0.78 


0.39 


100 


100 


P. aeruginosa K799/61 


1.56 


1.56 


0.39 


0.05 I 


0.05 


6.2 


3.1 


F. aeruginosa 5263 


>100 


>100 


>100 


>100 


50 


>100 


>100 


/\ aeruginosa 2862 


>100 


>100 


>100 


>100 


50 


>100 


>100 


F. cepacia 2961 


100 


>100 


25 


6.2 


6.2 


>100 


>100 


A. calcoaceticus CMX 669 


115 


12.5 


3.1 


0.2 


0.05 


25 


25 
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Table 15 

In Vitro Antibacterial Activity (MIC Valpe? in mM) 





Example Number 


Organism 


253 


254 


255 


256 


257 


Cipro- 
floxacin 


CimvL ATPP 

otapn. aureus. A I co3or 


0.01 


0.002 


0.01 


0.05 


A A1 

0.01 


0.2 


otapn. aureus Aj i / / 


0-01 


0.005 


0.02 


0.1 


0.01 


0.39 


otapn. aureus jZ/o 


0.01 


0.005 


0.02 


0.1 


0.01 


0.39 


otapn. aureus o4ZA 


0.02 


0.002 


0.05 


0.1 


0.02 


0.39 


otapn. aureus NCrciU649 


0.01 


0.002 


0.02 


0.05 


0.02 


0.39 


otapn. aureus LMX 553 


0.02 


0.01 


0.02 


0.1 


0.02 


0.78 


otapn. aureus 1775 Cipro.R. 


1.56 


0.39 


1.56 


6.2 


0.78 


>100 


otapn. epiaermims 3519 


0.01 


0.005 


0.02 


0.1 


0.01 


0.39 


m. /ureas ATCC 934 1 


0.05 


0.01 


0.1 


0.78 


0.05 


1.56 


M. /oteus ATCC 4698 


0.02 


0.01 


0.1 


0.78 


0.05 


0.78 


Entero.faecium ATCC 8043 


0.02 


0.01 


0.1 


0.2 


0.02 


0.39 


Strep. fo>vw A5169 


0.02 


0.002 


0.05 


0.78 


0.02 


1.56 


»r«p. agalacnae CMX 508 


0.02 


0.002 


0.02 


0.39 


0.02 


0.39 


Strep, pyogenes EES61 


0.02 


0.002 


0.05 


0.39 


0.02 


0.78 


Slrep. pyogenes 930 CONST 


0.02 


0.002 


0.05 


0.2 


0.02 


0.78 


Slrep. pyogenes 2458 INDUC 


0.01 


0.002 


0.05 


0.2 


0.02 


0.39 


Escherichia coli Juhl 


0.602 


0.005 


0.005 


0.01 


0.002 


0.01 


£. co/i SS 


0.0005 


0.0005 


0.0005 


0.002 


0.0005 


0.005 


£. co/i DC-2 


0.02 


0.05 


0.1 


0.2 


0.02 


0.2 


£.co//H560 


0.002 


0.002 


0.01 


0.02 


0.002 


0.01 


E. coli KNK 437 


0.02 


0.05 


0.1 


0.2 


0.02 


0.2 


Enter, aero genes ATCC 13048 


0.005 


0.01 


0.05 


0.05 


0.01 


0.02 


Klebsiella pneumoniae ATCC 8045 


0.002 


0.005 


0.005 


0.01 


0.002 


0.02 


rroviaencia suiami v-Jvia ohu 


0.2 


0.39 


0.78 


1.56 


0.2 


0.78 


Pseudomonas cepacia 2961 


0.39 


0.39 


0.78 


0.78 


0.39 


3.1 


/\ aeruginosa BMH 10 


0.05 


0.05 


0.2 


0.2 


0.02 


0.1 


/\ aeruginosa A5007 


0.05 


0.1 


0.2 


0.2 


0.05 


0.1 


P. aeruginosa K799/WT 


0.05 


0.1 


0.2 


0.2 


0.05 


0.1 


P. aeruginosa K799/61 


0.01 


0.01 


0.05 


0.05 


0.01 


0.02 


/>. aeruginosa 5263 


0.78 


1.56 


3.1 


12.5 


0.39 


12.5 


P. aeruginosa 2863 


0.78 


U6 


1.56 


12.5 


0.39 


12.5 


Acinetobacter calcoaceticus 
CMX669 


0.01 


0.05 


0.01 


0.1 


0.02 


0.39 


Myco. smegmatis ATCC 1 14 


0.02 


0.1 


0.2 


0.78 


0.2 


0.78 


Nocardia asteroides ATCC 9970 


0.2 


0.1 


0.2 


0.39 


0.2 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


>100 
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Table 15 (cnmimwYft 
In Vitro Antibacterial Activirv (MIC Values in f ip/mn 





Example Number 


vyrganism 


258 


258 


260 


261 


262 


Cipro- 
floxacin 


Stank aurpiix ATPr* fi^RP 


0.1 


0.05 


0.05 


0.05 


0.05 


0.2 


UH*fSfl. UWCMO / wl / / 


0.1 


0.1 


0.1 


0.05 


0.05 


0.39 




0.1 


0.1 


0.1 


0.05 


0.05 


0.39 




0.1 


0.1 


0.1 


0.05 


0.05 


0.39 


kJUtfrfl. U.14J C-LiO l^V- 1 V— lv/OH7 


0.1 


0.1 


0.05 


0.05 


0.05 


0.39 


Stank aureus fMY 5^ 


0.2 


0.2 


0.1 


0.05 


0.1 


0.78 


Lj *- t *^ y '*- i**i/c;i4«j 1 1 to v^ipru *iv. 


6.2 


12.5 


6.2 


0.78 


3.1 


>100 


tzfJUMzt rniLUA jji7 


0.1 


0.1 


0.1 


0.05 


0.05 


0.39 


*-«**cv c/. JHCL114//1 r\ 1 v^w Ovttj 


0.2 


0.2 


0.1 


0.1 


0.1 


6.39 


*J*' Cf/. c/c/KU 1Q7 


0.39 


0.78 


0.1 


0.2 


0.1 


1.56 


Stren aQalnrtinp fMV SOS 


0.2 


0.2 


0.1 


0.1 


0.05 


0.39 




0.39 


0.2 


0.1 


0.1 


0.05 


6.1t 




0.39 


0.2 


0.1 


0.1 


0.05 


0.78 




0.2 


0.2 


0.05 


0.1 


0.05 


0.39 


M lutPAix KTCC !r ^nA\ 

iV* . UUCMO /\ i V_»V^ 7J*T 1 


0.39 


0.2 


0.2 


0.2 


0.1 


1.56 


. mmcmo / » l *tv?3 7 0 


0.2 


0.2 


0.2 


0.1 


0.05 


0.78 


A-*>C/tcT ILfUU CUil JUili 


0.01 


0.01 


0.1 


0.78 


0.02 


0.01 


FToFSS 


0.005 


0.001 


0.02 


0.05 


<0.005 


0.005 




0.2 


0.2 


1.56 


100 


0.2 


0.2 


£ co/i H560 


0 01 


A ni 

U.U 1 


u.z 




nni" 


U.U1 


£ co/z KNK 4V7 


0.2 


0.2 


1.56 


12.5 


0.1 


0.2 


Enter aernopnps ATTT 1 1 itmo 


0.05 


0.02 


0.39 


1.56 


0.1 i 


0.02 


Klebsiella pneumoniae ATCC 8045 


0.01 


0.01 


0.2 


0.39 


0.05 


0.02 


Providencia stuartii CMX 640 


1.56 


0.78 


12.5 


100 


1.56 


0.78 


i°. aeruginosa BMH 10 


0.2 


0.2 


1.56 


50 


0.2 I 


0.1 


aeruginosa A5007 


0.39 


0.2 


3.1 


50 


0.39 


0.1 


/\ aeruginosa K799/WT 


0.39 _ 


0.2 


1.56 


50 - 


0.39 


0.1 


P. aeruginosa K799/61 


0.05 


0.02 


0.39 


0.39 


0.1 


0.02 


Pseudomonas cepacia 2961 


3.1 


l.ft 


12.5 


50 


3.1 - 


3.1 


Acmetobacter calcoaceticus CMX669 


0.05 


O.i 


0.78 


0.39 


0.2 


0.39 


i°. aeruginosa 5263 


6.2 * 


3.1 


50 


>106 


3.1 


12.5 


P. aeruginosa 2863 


6.2 


3.1 


25 


>100 


3.1 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


>100 


Afyco. smegmatis ATCC 1 14 


0.78 


0.2 


1.56 


50 


1.56 


0.78 


Nocardia asteroides ATCC 9970 


12.5 


1.56 


1.56 


50 


0.78 


12.5 
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Table 15 (continued 
In Vitro Antibacterial Activity (MIC Values in ug/mn 





Exanrole Number 


lW > nQfitn i n 

yjrganisrn 


263 


264 


265 


266 


267 


Cipro- 
floxacin 


Stank aureus ATTP fiS^RP 


a ni 
U.UI 


A AO 
U.U2 


A AO 

U.U2 


A AO 

0.02 


A 1 

0.1 


0.2 


Stank, aureus A S 1 77 


a ho 


A AC 
U.U5 


A 1 

U.l 


A AC ' 

0.05 


0.1 


0.39 


Stank aureus 5278 


A A1 

U.U2 


a ac 

0.05 


0.05 


0.05 


0.1 


0.39 


Stank aureus. n42A 


a no 
U.U2 


A 1 
U.l 


A t 

0.1 


A 1 

0.1 


0.2 


0.39 


Stank aureus N£ 9 \ X 4 1 ( )n4 M 


U.UI 


U.U2 


A 1 

0.1 


0.02 


0.1 


0.39 


Stank aureus OMX SS^ 


a ac 
U.U3 


A f 
0.1 


0.05 


0.1 


0.2 


0.78 


Stank aureus 177S Pinm R 


.39 


3.1 


0.78 


0.39 


6.2 


>100 


Stank eni/h>rmi/iis ^S10 

*JU+fS/l+ Cf/H*G/ ffULilO JJ X 7 


0.02 


0.05 


0.1 


0.05 


0.1 


0.39 


Fntern fnerium ATfiT 1 ftHd^ 


0.05 


0.1 


0.1 


0.2 


0.39 


0.39 


Sttren hnvi «■ ASf7?<i 

fcJ*/C//. t/C/Kio AJID7 


0.05 


0.1 


0.2 


0.2 


0.78 


1.56 


*stren aonlnrtine I 'lUY SHR 


0.02 


0.02 


0.05 


0.1 


0.39 


0.39 


oirep. pyogenes ceooi 


0.02 


0.02 


0.05 


0.2 


0.39 


0.78 


atrep. pyogenes iou v-UiNo l 


0.02 


0.05 


0.1 


0.2 


0.78 


0.78 


otrep. pyogenes z*oo iinuul 


0.01 


0.05 


0.1 


0.2 


0.78 


0.39 




0.05 


0.2 


0.1 


0.1 


0.39 


1.56 


hA \uteuK ATPP 


0.05 


0.1 


0.1 


0.1 


0.39 


0.78 


nACnencmu coil JUiU 


0.02 


0.02 


0.78 


0.1 


0.02 


0.01 


C Ct/M jo 


0.002 


0.005 


0.05 


0.005 


0.002 


0.005 


F ^/i/i rilr 1 o 


n t 

0.1 


n o 

0.2 


0.78 


0.78 


0.2 


0.2 


£>. ifUii njou 


n ni 

U.U 1 


u.uz 




U.l 


n ao 
u.uz 


U.U1 


C COll JVIN Iv *0 / 


0.1 


0.39 


6.2 


0.78 


0.2 


0.2 


Enter nemoene? ATTP 1 / V\d£ 


0.05 


0.1 


1.56 


0.2 


0.1 


0.02 


Klebsiella pneumoniae ATCC 8045 


0.02 


0.1 


0.39 


0.2 


0.02 


0.02 


Providencia stuartii CMX 640 


0.78 


3.1 


12.5 


25 


3.1 


0.78 


P. aeruginosa BMH 10 


0.2 


0.39 


3.1 


1.56 


0.78 


0.1 


/>. aeruginosa A5007 


0.2 


0.39 


6.2 


1.56 


1.56 


0.1 


/>. aeruginosa K799/WT 


0.2 


0.39 


6.2 


1.56 


0.78 


0.1 


/>. aeruginosa K799/61 


0.05 


0.1 


0.78 


0.2 


0.1 


0.02 


Pseudomonas cepacia 2961 


0.78 


3.1 


6.2 


3.1 


3.1 


3.1 


Acinetobacter calcoaceticus CMX669 


0.1 


0.2 


1.56 


0.78 


0.05 


0.39 


aeruginosa 5263 


3.1 


6.2 


>100 


50 


25 


12.5 


P. aeruginosa 2863 


3.1 


6.2 


MOO 


25 


12.5 


12.5 


Comfefa otofconj CCH 442 


moo"" 


M00 


moo 


MOO 


MOO 


MOO 


Afyco. smegmatis ATCC 1 14 


0.2 


0.2 


25 


3.1 


0.2 


0.78 


Nocardia asteroides ATCC 9970 


0.2 


3.1 


12.5 


1.56 


6.2 


12.5 
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TablP 115 (continngd) 
In Vitro Antibacterial Activity (MIC Values in uo/mn 





Example Number 




268 


269 


279 


271 


272 


Cipro- 
floxacin 


5/qp/t. aureus ATCC 6538P 


0.05 


0.01 


0.02 


0.01 


0.1 


0.2 


S/opA. aureus A5177 


0.1 


/\ fit 

0.02 


0.02 


0.02 


0.1 


0.39 


Stank, aureus 5278 


0.1 


0.02 


0.02 


0.01 


0.1 


0.39 


Staph aureus 642 A 


0.1 


0.05 


0.02 


0.01 


0.1 


0.39 


StapA. aureus NCTC 10649 


0.05 


0.02 


0.01 


b.005 


0.1 


0.39 


Staph, aureus CMX 553 


0.1 


0.05 


0.02 


0.02 


0.1 


0.78 


Staph, aureus 1775 Cinm R 


6.2 


0.78 


0.39 


0.2 


1.56 


>100 


Staph emdermidi v 3 5 1 Q 

»#>t^HtJ ^/^J i *7 


0.1 


0.05 


0.02 


0.02 


0.1 


0.39 


*^**»%»# v»jM»l»Hwii *m A v^\m> OVTTJ 


0.1 


jam Mt 

0.1 


0.1 


0.05 


0.39 


0.39 


Strep, bovis A5169 


0.1 


0.05 


0.2 


0.05 


0.78 


1.56 


Strep, asalactiae CMX 508 


0.1 


0.05 


0.1 


ti.05 


0.39 


0.39 


Strep, pyogenes EES61 


0.1 


0.05 


0.1 


0.05 


0.39 


0.78 


Strep, pvopene? 930 CONST 


0.1 


0.05 


0.2 


0.05 


0.39 


0.78 


Strep, pyogenes 2458 INDUC J 


0.05 


0.02 


0.2 


0.05 


0.39 


0.39 


M. /uteitf ATCC £34 1 


0.2 


0.1 


0.2 


0.02 


0.39 


1.56 


MJutatf ATCC46$8 


0.1 


0.1 


0.05 


0.02 


0.39 


b.78 


Escherichia coli Juhl 


A Al 

0.01 


0.01 


0.1 


0.02 


0.02 


0.01 


£. catf SS 


0.005 


0.001 


0.OO5 


0.001 


0.001 


0.005 


E. co// DC-2 


0.2 


0.1 


0.39 


0.2 


0.39 


0.2 


E.co/i H560 


0.02 


0701 


0.1 


6.65 


0 02 


0 01 


£. co/i KNK 437 


0.2 


0.1 


0.39 


0.2 


0.39 


0.2 


Enter, aero genes ATCC 13048 


0.05 


0.05 


0.39 


0.02 


0.01 


0.02 


Klebsiella pneumoniae ATCC 8045 


0.02 


0.01 


0.05 


0.02 


0.02 


0.02 


Providencia stuartii CMX 640 


1.56 


0.78 


1.56 


0.2 


1.56 


0.78 


/>. aeruginosa BMH 10 


0.2 


0.2 


0.78 


0.2 


0.78 


0.1 


/\ aeruginosa A5007 


0.39 


0.39 


1.56 


0.2 


0.78 


0.1 


/\ aeruginosa K799/WT 


0.39 


0.2 


0.78 


0.2 


0.78 


0.1 


/\ aeruginosa K799/61 


0.05 


0.05 


0.1 


0.02 


0.02 


0.02 


Pseudomonas cepacia 2961 


3.1 


1.56 


3.1 


0.1 


1.56 


3.1 


Acinetobacter calcoaceticus CMX 669 


o.i 


0.02 


0.2 


d.Oi 


0.05 


0.39 


/>. aeruginosa 5263 


3.1 


3.1 


50 


6.2 


12.5 


12.5 


P. aeruginosa 2863 


3.1 


3.1 


25 


6.2 


6.2 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


>100 


Afyco. smegmatis ATCC 1 14 


0.78 


0.1 


0.78 


0.78 


1.56 


0.78 


Nocardia asteroides ATCC 9970 


3.1 


0.39 


1.56 


0.78 


1.56 


12.5 
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Table 15 fcontimigri) 

In Vitro Antilyictgrial Activity ffrTIC V?Uue? ip ^fi/ml) 





Example Number 


Organism 

V/A kUJ IAaJI ft ft. 


273 


274 


275 


276 


277 








S/apA. aureus ATCC 6538P 


0.2 


0.1 


0.05 


0.62 


0.01 


0.2 


Staph, aureus A5177 


0.2 


0.2 


0.05 


0.05 


0.02 


6.39 


Stop/t. aureus 527& 


0.2 


0.2 


0.05 


0.02 


0.02 


0 39 


Staph, aureus 642A 


0.39 


0.2 


0.1 


0.05 


0 02 


0.30 


StapA. aureur NCTC 10649 


0.2 


0.1 


0.05 


0.02 


6.02 


6.39 


StopA. aureus CMX 553 


0.39 


0.39 


0.1 


0.05 


0.05 


0.78 


Staph, aureus 1775 Cipro.R. 


6.2 


6.2 


3.1 


B<5 


1.56 


>100 


Staph, epidermidis 3519 


0.2 


0.2 


0.05 


0.02 


0.02 


0 39 


Entero.faecium ATCC 8043 


0.39 


0.78 


0.2 


0.1 


0 05 


0 39 


Sfra) fo?vj& A5169 


0.78 


0.78 


0.39 


0.1 


0.1 


1 56 


Sfrei? apqlactiae CMX 508 


0.39 


0.78 


0.2 


0.05 


0.05 


0.39 


StreD Dvovenes EES61 


0 39 


0.78 


0.2 


0 05 


0 05 


0 78 


Sfrep pvoeenes 930 CONST 


0.2 


0 78 


0.1 


0 05 


0 05 


078 

V/. / o 


Strep, pyogenes 2458 INDUC 


0.2 


0 78 


0 1 


0 05 


0 05 


0 39 


M. /uteuj ATCC 9341 


0.78 


0 78 


0 2 


0 1 


0 05 


1 56 


Af /uteus ATCC 4698 


0 78 


0 39 


0 2 


0 1 

\J. X 


0 05 


0 78 

V/» / o 


Escherichia coli Juhl 

1 Wvr Krf HffHik vl/ll Jill 11 


0 05 


0 01 


0 02 


0 005 


0 005 




£ ca/i SS 


0 005 


0 01 


0 005 " 


0 0(12 


U.UUuJ 


n tins 


£. co/i DC-2 


0 02 


0 2 


0.2 


0 05 


0 05 


0 2 


£ a>//H560 


0.02 


0.05 


0.02 


0.005 


0.005 


0.01 


£ co/i KNK 437 


0.39 


0.2 


0.2 


0.05 


0.05 


0.2 


Enter aerovenes ATCC 13048 


0.1 


0.02 


0.05 : 


0.02 


0.01 


0.02 


Klebsiella pneumoniae ATCC 8045 


0.05 


0.01 


0.01 


0.005 


0.005 


0.02 


Providencia stuartii CMX 640 


3.1 


3.1 


1.56 


0.39 


0.2 


0.78 


P. aeruginosa BMH 10 


0.39 


0.2 


0.2 


0.1 


0.05 


0.1 


i°. aeruginosa A5007 


0.39 


0.39 


0.39 


0.2 


0.05 


0.1 


/\ aeruginosa K799/WT 


0.39 


0.39" 


0.2 


0.1 


0.05 


0.1 


/\ aeruginosa K799/61 


0.1 


0.05 


0.05 


0.02 


0.01 


0.02 


Pseudomonas cepacia 2961 


6.2 


3.1 


3.1 


1.56 


0.78 


3.1 


Acinetobacter calcoaceticus CMX 669 


0.2 


0.2 


0.1 


0.02 


0.02 


0.39 


P. aeruginosa 5263 


12.5 


12.5 


6.2 


1.56 


1.56 


12.5 


P. aeruginosa 2863 


6.2 


6.2 


3.1 


1.56 




12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


MOO 


>100 


>100 


Afyco. smegmatis ATCC 1 14 


6.2 


0.2 


0.78 


0.78 


0.05 


0.78 


Nocardia asteroides ATCC 9970 


6.2 


3.1 


0.78 


0.39 


0.39 


12.5 
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Table 15 (cnntiniiertt 
In VitTO Antibacterial Activity fMIC Values in up/mn 





Example Number 


Organism 




77Q 

z/y 


79H 
Z5U 


791 
Zol 


zlz 


Cipro- 
floxaan 


Staph, aureus ATCC 6538P 


0 TO 

U.J7 


J. 1 


n ao 


n ao 


n to 
U. /o 


U.2 


Staph, aureus A5177 


U.J7 


ZD 


n 7» 

U./O 


n ad 


'\ 1 

D. 1 


nan 

U.39 


Staph, aureus 5278 


n to 




h 7fi 
U./o 


n to 


a i 

D.l 


0.39 


StapA. aureus 642A 


n to 


75 
ZD 


n 79 

U./o 


1 

l.DO 


a i 
D.l 


0.39 


HqpA. aureus NCTC10<i49 


natt 
u.du 


ZD 


n 7C 
U./o 


n an 
U.39 


1.56 


0.39 


Staph, aureus CMX 5$3 


U. /o 


1Z. D 


U./o 


n an """ 
U.39 


a i 
3.1 


0.78 


S/apA. aureus 17^ CiproJR. 


75 
ZD 


>1UU 


--inn 
>1UU 


ZD 


oc* 

ZD 


>100 


StopA. epidermidis 3519 


u. /o 


7* 


U. / o 


h an 
U.dV 


a i 
3.1 


0.39 


Entero.faecium ATCC 8043 


l.JO 


DU 


o.z 


a i 

D.l 


a i 

D.l 


0.39 


Strep, bovis A5169 


u.z 


inn 




ZD 


a i 


a i 
D.l 


l.DO 


ttrep. agalactiae CMX 508 




ion 

1UU 


17 5 
1Z.D 


i 

l.DO 


U./o 


n an 

U.39 


Sfrep. pyogenes EES6 1 


3 1 


inn 


17 5 


1 

l.DO 


u. /o 


n *7<i 
U./o 


Sfrep. pyogenes 930 CONST 


3 1 


5ft 


7 


1 56 
l.DO 


Sri 76 

U./o 


n *7© 
U./o 


Sfrep. pyogenes 2458 INDUC 


3 1 


inn 


17 5 4 


1 

l.DO 


n 79 
u./o 


n an 
U.39 


Af. /utau ATCC 9341 


u. z. 


inn 


75 
ZD 




o.z 


l.DO 


M./u*eu$Af(jC4698 


1 1 

J* 1 


JV 


17 ^ 
1Z.D 




o.Z 


U.7o 


Escherichia coli Juhl 


(") 2 

VI. z 


7 


1 56 
I. DO 


n 7 
u.z 


a i 

D.l 


n n ^ 
U.U1 


E. co/z SS 


0 01 


if) 


— **n ao 


n H7 
u.uz 


ri 7 
U.Z 


n nnc 
U.UUd 


£.cuffDC-2 


1 56 


Jvl 


75 


1 56 
l.DO 


O.Z 


U.Z 


i.c*//H560 


6.1 


6.2 


1.56 


0.2 


3.1' 


0.01 


E. co// KNK 437 


0.78 


25 


12.5 


3.1 


6.2 


0.2 


E/tfer. aero genes ATCC 13048 


0.2 " 


6.2 


3.1 


0.39 


6.2 


0.02 


Klebsiella pneumoniae ATCC 8045 


0.1 


3.1 ■ 


=<0.39 


0.2 


3.1 


0.02 


Providencia stuartii CMX 640 


6.2 " 


100 


25 


3.1 


25 


0.78 


/\ aeruginosa BMH 10 


1.56 


25 


6.2 


1.56 


6.2 


0.1 


P. aeruginosa A5007 


3.1 


25 


6.2 


1.56 


6.2 


0.1 


P . aeruginosa K799/WT 


3.1 


25 


6.2 


1.56 


6.2 


0.1 


P. aeruginosa K799/61 


0.2 


6.2 


=<0.39 


0.39 


3.1 


0.02 


Pseudomonas cepacia 2961 


6.2" 


100 


6.2 


3.1 


25 


3.1 


Acinetobacter calcoaceticus CMX 669 


0.2 


6.2 


3.1 


1.56 


12.5 


0.39 


P. aeruginosa 52<& 


50 " 


>100 




12.5 


25 


12.5 


P. aeruginosa 2863 1 


25 


>100 




12.5 


25 


12.5 


Candida albicans CCH 442 T 












>100 


Myco. smegmatis ATCC 1 14 7 












0.78 


Nocardia asteroides ATCC 9970 












12.5 
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Table 15 fanting^) 

In Vitro Antibacterial Activity fMIC Values in tipAnn 





Example Number 


OrpJinism 


7SM 


Oft* 
Zoj 


Z9o 


Cipro- 
floxacin 


Staph, aureus ATCC 6538P 


0 78 


u. /o 


n no 
U.UZ 


U.Z 


Staph, aureus A5177 


i.JU 


n 78 

v. / o 


n cik 


u.jy 


Staph, aureus 5278 


fl 78 


U. to 


U.Uj 


t\ iq 
V.jy 


Staph, aureus 642 A 


1.JO 


n 78 

U. to 


U.Uj 


n io 


Staph, aureus NCTC 10649 


U. / o 


1 ^£ 
1.30 


U.Uj 


U.39 


Staph, aureus CMX 553 


^ 1 

J. 1 


U. to 


n nc 
U.Uj 


U.7o 


StapA. aureus 1775 Cipro.R. 


zj 


>1UU 


3.1 


>100 


Staph, epidermidis 3519 


l.JO 


1 CA 
l.JO 


U.Uj 


— — 

0.39 


Enter o.faecium ATCC 8643 


^ i 

3. 1 


i.l 


U.l 


0.39 


Strep. fram A5169 


na 


zj 


U.l 


1.56 


Strep, aealactiae CMX 508 


j. 1 


tic 

12. j 


U.Uj 


0.39 


Strep, pyogenes EES61 


j. 1 


™_ 

1Z.J 




U.Uj 


ft TO 

0.7 o 


Strep, pyogenes 930 CONST 


1Z.3 


IOC 
1Z.J 


U.Uj 


A TO 
0.78 


Strep, pyogenes 2458 INDUC 


o 

o.z 


1Z.J 


U.Uj 


0.3 y 


Af.^iis ATCC 9341 " 


1Z.3 


"en 
jU 


U.l 


l.JO 


A^. /uteitf ATCC 4698 


«u ■ 

o.z 


17 *. 
12. 3 


U.l 


0.7o 


Escherichia coli Juhl 


1.30 




U.U1 


0.01 


B. co// SS 


U. 1 


U.l 


"n hrio 

U.UUz 


A AAC 'I 

0.005 


E. a?// DC-2 


1Z.J 


3. 1 


U.z 


A 1 

0.2 


£. co/i H560 


3.1 


0.39 


0.01 


0.01 


£. co/i" KNK 437 


12.5 


3.1 


0.05 


0.2 


E/tfer. aerogenes ATCC 13048 


3.1 


0.39 


0.5 


0.02 


Klebsiella pneumoniae ATCC 8045 


1.56 


0.2 


0.01 


0.02 


Providencia stuartii CMX 640 


12.5 


12.5 


3.1 


0.78 


P. aeruginosa BMH 10 


12.5 


1.56 


0.1 


0.1 


aeruginosa A5007 1 


12.5 


1.56 


0.39 


0.1 


aeruginosa K799/WT 


11.5 


1.56 


0.39 


0.1 


/>. aeruginosa K799/61 


1.56 


0.39 


0.1 


0.02 


Pseudomonas cepacia 2961 


12.5 


25 


0.78 


3.1 


Acinetobacter calcoaceticus CMX 669 


3.1 


0.3$ 


0.02 


0.39 


/>. aeruginosa 5263 


"50 


>io0 


3.1 


12.5 


P. aeruginosa 2863 


50 


>100 


3.1 


12.5 


Candida albicans CCH 442 


>100 




>100 


>106 


Afyco. smegmatis ATCC 1 14 


25 




0.05 


0.78 


Nocardia asteroides ATCC 9970 


25 




3.1 


12.5 
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Table 16 

In Vitro Antibacterial Activity fMIC Values in \L ? fmK 





Example Number 


Orcrarriomc 


298 


299 


300 


201 


302 


Cntl 


aureus ATCC 6538P 


n no 
u.uz 


a n< 
U.UD 


A AAi 
U.UU1 


ft AAO 
U.UUZ 


ft AAO 

U.UUZ 


0.2 


aureus A5177 


u.uz 


U.UD 


U.UUl 


U.UUD 


A AAC 

U.UUD 


ft Oft 

U.39 


Staph, aureus 5278 


U.UD 


A AC 
U.UD 


A Aft 1 

U.UUI 


ft ftft c 

U.UU5 


ft ftftC 

0.005 


0.39 


Staph, aureus 642A 


U.i 


A AC 

U.UD 


A AA 1 

U.UUl 


A Al 
U.U1 


0.01 


0.39 


aureus NCTCl6<>49 


a no 


A AC 

U.UD 


A AAi ' 

U.UUl 


ft ftfti 

U.U02 


ft ftft^ 

0.002 


0.39 


StanA aureus CMX 553 


a i 
U.I 


a i 


U.UU2 


ft ft i 
0.01 


ft i 
0.1 


0.78 


Staph, aureus 1773 Croro R. 




i\ OO 

U.78 


ft ftc 
0.05 


0.2 


0.39 


>100 


Staph eoidermidis 3519 


U.UD 


A AC 

U.U5 


ft ftft * 
0.001 


0.005 


0.005 


0.39 


Entero faecium ATCC 8043 


A 1 

u.z 


ft i 

0.1 


ft ftft 1 

0.001 


0.01 


0.01 


0.39 


Streo bovis A5169 


A ID 

U.39 


a an 
U.39 


A AAi 

U.UUl 


ft ftft f 
0.005 


ft ft i 
0.01 


1.56 


Sfrez? agalactia? CMX 508 


A 1 

u.z 


A 1 

U.I 


ft ftft 1 

0.00 1 


0.001 


0.005 


0.39 


Stren nvovene? EES61 


A O 

U.Z 


A 1 

U.I 


0.00 1 


0.001 


ft ftstf 
0.005 


0.78 


Strep, pyogenes 930 CONST 


U.I 


A 1 

U.I 


Vi Mi 

U.UUl 


ft ftAO 

u.uuz 


A AAC 

U.UU5 


ft TO 

0.78 


Strep dvo penes 2548 INDIJC 


n i 
u.i 


U.I 


U.UUl 


A AAO 

u.uuz 


A AAC 

U.UU5 


' ft Oft ' " 

0.39 


M luteus ATCC 9341 " 


7P5 

U.Z 


n o 
U.Z 


AAI 
U.U1 


A AO 

U.U2 


0.01 


1.56 


M. luteus ATCC 4698 


U.I 


A 1 
U.I 


U.UU5 


U.U2 


0.01 


ft ^o""*'" 

0.78 


Escherichia coli Juhl 


a no 
U.UZ 


A AO 

U.UZ 


n aai 
U.UUl 


A Al 
U.U1 


'A AAI 
U.0U1 


n ft 1 

0.0 1 


E. cofi SS 


A AAO 

u.uuz 


U.UUj 






U.0005 


0.005 


E. co/i DC-2 


n o 
u.z 


U.3V 


A AO 
U.UZ 


"ft ft"4T 

U.UD 


A AC 

U.UD 


0.2 


£. co/i H560 


0.02 


0.62 


0.002 


0.01 


6 ooi 


001 


£.coffk>tit437 


0.2 


6.2 


0.02 


0.1 


o.i 


0.2 


E/tfer. aero genes ATCC 13048 


0.1 


0.1 


0.01 j 


0.02 


0.01 


0.02 


/Oefo. pneumoniae ATCC8045 


0.05 


0.02 


0.005 


0.01 


0.001 


0.02 


Providencia stuartii CMX 640 


3.1 


3.1 


0.2 


0.39 


0.78 


0.78 


/>. aeruginosa BMH 10 


0.39 


0.39 


0.02 


0.05 


0.1 


0.1 


aeruginosa A5007 


0.39 


0.39 


0.05 


0.2 


0.2 


0.1 


/>. aeruginosa K799/WT 


0.39 


0.39 


0.05 


6.2 


0.2 


0.1 


/ , .fl£rM^W£MaK799/61 


0.1 


0.05 


0.01 


0.02 


0.02 


0.02 


Pseudomonas cepacia 2961 


3.1 


1.56 


0.78 


1.66 


1.56 


3.1 


Acinetob.calcoaceticus CMX 669 


0.05 


6.05 


0.61 


0.05 


0.02 


0.78 


aeruginosa 5263 


12.5 


12.5 


0.78 


1.56 


3.1 


12.5 


/>. aeruginosa 2862 


12.5 


12.5 


1.56 


3.1 


6.2 


12.5 


Ca/wfofa aZttcany CCH 442 


>100 


>100 


50 


>100 


>io6 


>100 


Afyco. smegmatis ATCC 1 14 


0.39 


0.2 


0.1 


0.2 


0.002 


0.78 


Nocardia asteroides ATCC 9970 


6.2 


6.2 


0.39 1 


1.56 


0.39 


25 
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TaMclfifcPPtinpgri) 

In Vitro Antibacterial Activity (MIC Values in m»/mtt 

9 





Example Number 


Organisms 


303 


304 


305 


306 


307 


Pntl 


Staph, aureus ATCC 6538P 


0.02 


0.1 


0 1 


0 02 


0 1 


0 2 


Staph, aureus AiSm 


0.05 


0.2 


02 


0.0$ 


6.2 


0 39 


Staph, aureus 5278 


00 5 


0 2 


d 2 


0 05 


0 2 


0 10 


Staph, aureus 642A 


0.05 


0 2 


0.2 


0.05 


6 2 


0 39 


Staph, aureus NCTC 10649 


0.02 


0.1 


0 1 


0.02 


0 1 

V/. X 


0 19 


Staph, aureus CMX 553 


0 .05 


0.39 


0 39 


0 05 


0 39 


0 78 


Staph, aureus 1775 Cipro.R. 


1 5£ 


1 1 

«j. i 




0 10 


95 




Staph, epidermidis 35 1£ 


0 01 


0 2 


0 2 


n 02 


0 2 


0 10 

VI. J~ 


Enter o.faecium ATCC 8043 


0 OS 


U. / o 


0 10 


VI. X 


0 10 

VI. J7 


0 10 

U.J7 


Streo bovis A5169 


0 1 

\J . X 


vl. / o 


VI. J 31 


0 9 


1 .JO 


i .JO 


Sfra? avalactiae CMX 508 


0 1 


0 10 


n 9 

VI. ^ 


0 1 


n 78 

VI. / o 


n iq 

VI. J7 


Stren Tjvnopnp? EES 61 


o i 

U. 1 


0 78 
U. /o 


U. J7 


n i 

U. 1 


U. /o 


U. /o 


Streo nvnpene? 910 CONST 


u.z 


n 78 

U. /o 


n iq 


n i 


o 78 

U. / O 


n 78 


Streo. Dvovenes 2548 INDUC 


VI. 1 


V.J7 


0 10 

U.J7 


U. 1 


n ^o 

U. J!* 


U.J7 


Af luteus ATCC 9141 


u.z 


0 78 
u. /o 


n 78 
u. / o 


n i 


U. / a 


1 

I. DO 


Jtf iuteus ATCC 4<j98 


n i 

U. 1 


U.J7 


U.J7 


U.UJ 


IJD 


0 78 
U. /o 


Escherichia cnti Juhl 


0 1 

U. 1 


U. 1 


A 10 

U.J7 


n 78 

U. to 


o n^ 

U.UJ 


O Ol 
U.U 1 


£ ca/i SS 




U.UUJ 


U.U 1 


u.uj 


o 09 
u.uz 


o oo^ 

U.UUJ 


£ ca/iDC-2 


1 .JO 


0 78 


1 .JO 


1 1 


n lo 

U.J7 


no 
u.z 




0.05 


0.1 


0.39 


0.39 


0.1 


0.01 


E coliKNK '4%7 


0.39 


0.78 


6.2 j 


3.1 


0.78 


0.2 


Enter, aerozenes ATCC 13048 


0.39 


0.39 


1.56 


1.56 


0.05 


0.02 


/ttefor. pneumoniae ATCC8045 


0.1 


0.05 


0.39 


0.39 


0.05 


0.02 


Providencia stuartii CMX 640 


0.78 


12.5 


50 


12.5 


3.1 


0.78 


P. aeruginosa BMH 10 


0.78 


1.56 


3.1 


6.2 


0.39 


0.1 


P. aeruginosa A5007 


1.56 


3.1 


3.1 


6.2 


0.39 


0.1 


P. aeruginosa K799/WT 


3.1 


3.1 


3.1 


6.2 


0.39 


o.i 


P. aeruginosa K799/61 


0.05 


0.39 


0.78 


0.39 


0.05 


0.02 


Pseudomonas cepacia 2961 


0.78 


12.5 


12.5 


3.1 


6.2 


3.1 


Acinetob.calcoaceticus CMX 669 


0.1 


6.39 


3.1 


1.56 


0.78 


0.78 


i°. aeruginosa 5263 


6.2 


100 


>100 


>100 


25 


12.5 


/\ aeruginosa 2862 


50 


100 


>100 


>100 


25 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


>100 


Myct?. smegmatis ATCC 1 14 


0.78 


0.78 


0.78 


0.39 


0.78 


0.78 


Nocardia asteroides ATCC 9970 


0.78 


12.5 


25 


6.2 


25 


25 
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Tabtel^fcontintt^) 
In Vitro Antibacterial Activity (MJC Values in ws/^) 





Example Number 


Organisms 


308 


309 


310 


311 


312 


Cntl 


aureus ATCC 6538P 


0.002 


0.005 


0.005 


0.002 


0.01 


0.2 


S*ap/t aureiu A5177 


0.002 


0.005 


0.005 


0.002 


0.02 


0.39 


Staph, aureus 5278 


0.002 


0.005 


0.005 


0.002 


0.02 


0.39 


S/ap/i. aureus 642A 


0.002 


0.01 


0.01 


0.005 


0.02 


0.39 


ftap/i. aureus NCTC 10649 


0.0005 


0.005 


0.005 


0.002 


0.01 


0.39 


StapA. aureus CMX 553 


0.002- 


0.01 


0.01 


0.003 


0.02 


0.78 


S*opA. aureus 1775 Cipro.R. 


0.05 


0.05 


0.05 


0.02 


0.78 


>100 


&opft. epidermidis 3519 


0.002 


0.01 


0.005 


0.005 


0.02 


0.39 


Entero.faecium ATCC 8043 


0.01 


0.2 


0.02 


0.01 


0.02 


10.39 


S/rep. fowis A5169 


0.002 


0.005 


0.005 


0.002 


0.005 


1.56 


Str€p. axalactiae CMX 508 


0.002 


0.005 


0.002 


0.001 


0.005 


0.39 


S*r<?p. pyogenes EES61 


0.002 


0.005 


0.005 


0.001 1 


0.005 


0.78 


Srrep. pyogenes 930 CONST 


0.002 


0.005 


0.005 


0.005 ] 


0.005 


0.78 


ttrep. pyogenes 2548 INDUC 


0.002 


0.005 


0.005 


0.005 


0.005 


0.39 


M.luteus ATCC 9341 


0.01 


0.050 


0.02 


0.01 


0.1 


1.56 


/uteus ATCC 4698 


0.01 


0.02 


0.01 


0.01 


0.05 


0.78 


Escherichia coli Juhl 


0.01 


0.05 


0.01 


0.01 


0.05 


0.01 


£. co/i SS 


0.0005 


0.0005 


0.001 


0.0005 


0.002 


0.005 


£. co// DC-2 


0.02 


0.1 


0.02 


0.62 


0.2 


0.2 


E.a>//H560 


0.005 


0.02 


0.02 


0.01 


0.05 


0.01 


£.co/iKMK437 


0.05 


0:2' 


0.1 


0.05 


0.39 


0.2""- 


Enter, aeroxenes ATCC 13048 


0.05 


0.1 


0.1 


0.05 


0.2 


0.02 


Ktefo. pneumoniae ATCC8045 


0.01 


0.02 


0.005 


0.01 


0.1 


0.02 


Providential stuartii CMX 640 


0.39 


0.78 


0.78 


0.39 


3.1 


0.78 


P. aeruginosa BMH 10 


0.1 


0.39 


0.2 


0.1 


0.39 


0.1 


P. aeruginosa A5007 


0.2 


0.39 


0.39 


0.2 


0.39 


0.1 


/*. aeruginosa K799/WT 


0.2 


0.39 


0.39 


0.2 


0.39 


0.1 


P. aeruginosa K799/61 


0.05 


0.1 


0.1 


0.05 


0.05 


0.02 


Pseudomonas cepacia 2961 


1.56 


3.1 


1.56 


1.56 




3.1 


Atinetobxalcoaceticus CMX 669 


0.005 


0.05 


0.1 


0.005 


0.39 


0.78 


P. aeruginosa 5263 


1.56 


12.5 


6.2 


1.56 


3.1 


12.5 


P. aeruginosa 2862 


3.1 


25 


6.2 


6.2 


6.2 


12.5 


Camfcto aiWca/tr CCH 442 


12.5' 


100 


6.2 


50 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.02 


0.01 


0.1 


0.01 


0.1 


0.78 


Nocardia asteroides ATCC 9970 


0.2 


0.39 


0.2 


0.39 


6.2 


25 
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Table 16 fcontiini«f> 

In Vitro Antibapftriai Activity (MC Values m natal) 





Example Number 








JIO 


jZ*t 


^9S 

r?zp 


jZO 


UlU 


Stop/i aureus ATCC 6538P 


0 005 

U.UUJ 


0 005 


0 005 

U.UUJ 


0 02 

U.U a. 


0 01 

U.U 1 


U.Uj 


0 9 
U.Z 


Stank, aureus A5Y77 


0 005 


0 005 

U.UUJ 


0 005 


0 0$ 

U.U J 


0 6l 


6*1 

U. 1 


0 ^0 

U.J7 


Staph aureus 5278 


U.UUJ 


0 005 

U.UUJ 


0 oos 

U.UUJ 


0 05 

U.U J 


0 02 

u.u^ 


0 1 

U. 1 


0 ^0 


Staoh aureus 642A 


00O5 

U.UU J 


0 005 


0 01 

U.U X 


0 02 


0 02 

U.U A. 


0 1 ' 

U. i 


0 10 

U.J7 


aureus NCTC10u49 


0 002 


0 005 

U.UUJ 


0 005 


0 02 


0 01 

U.U 1 


0 OS 

U.UJ 


0 

U.J7 


Stanh aureus CMX 553 


0 01 

U.U J. 


0 01 

U.U Jl 


0 01 

U.U Jl 


0 05 

U.U J 


0 02 


0 2 


0 78 
u. / o 


Staoh, aureus 1775 Ciuro R 


0 1 

U. X 


0 05 

U.U J 


0 1 

U. Jl 


1 56 

1 . JU 


0 78 

u. # o 


Z»J 


^100 


5toz?A enidermidis 3519 


0 01 

U.U 1 


0 005 


0 005 

U.UUJ 


0 05 

U.U J 


0 09 


0 1 

U. 1 


0 


Entero faecium ATCC 8043 


o h? 


0 01 

U.U I 


0 01 

U.UI 


0 9 
u.z 


0 09 
u.uz 


0 1 
U. I 


O 1Q 

U.J7 


Strev bovis A5169 


0 005 


0 009 
u.uuz 


O 009 
u.uuz 


0 W 

U. J^ 


O 09 
u.uz 


0 ^0 

U.J7 


i sfi 


SYted aealartwe CMX 508 


0 009 
u.uuz 


0 009 
u.uuz 


O 009 
u.uuz 


0 9 
u.z 


0 09 
U.UZ 


U. 1 


o 

U.jV 


uMCjf/, [/jlSfitZfUZo JUJUtJUl 


0 009 
u.uuz 


1 n oo9 

u.uuz 


0 009 

u.uuz 


0 9 
U.Z 


O 09 
U.UZ 


O 7 
U.Z 


O *7Q 
U. /o 




o oos 

U.UUj 


o oos 

U.UUj 


O OOO 

u.uuz 


O 9 
U.Z 


O 09 
U.UZ 


n 9 

U.Z 


u. /o 




o oo^ 

U.UUj 


o oo^ 

U.UUj 


O 009 

u.uuz 


U.Z 


O 09 
U.UZ 


h 9 
U.Z 


U.jV 


Lutpux ATCC Q^AI 


O 09 


O Ol 
U.Ui 


0 01 
U.UI 


0 9 
U.Z 


O OS 
U.Uj 


0 

U.J7 


" i "sift ■ 


Af luteusATCC 4698" 


0 01 
U.UI 


U.UI 


7nri — 

U.UI 


0 9 
U.Z 


TfTT 

U. 1 


U. J7 


TT78 — 

U. / o 


MJouruzf iLruu irUU juiii 


o 01 

U.U 1 


0 Ol 
U.UI 


O Ol 
U.UI 


O OS 
U.U J 


O 09 
U.UZ 


O OS 
U.Uj 


U.U 1 


£ £»if SS 


O 009 
u.uuz 


O OOI 
U.UU 1 


O 009 
U.UUZ 


o oos 

U.UUj 


o ooos 

U.UUUj 


O OOO^ 
U.UUUj 


U.UUj 


E c/>7iE>£-2 


0 1 
U. 1 


0 1 
U. 1 


0 1 
U. 1 


O 78 
U. / O 


O 9 
U.Z 


O 


U.Z 


S rn/ilkSfiO 


0.01 


0.02 


0.02 


0 05 


0.02 


0.1 


0.01 


F rn/i KMK 4 

j&. CC/fi IVjPIIx *T J / 


0.1 


0.2 


0.1 


0.j9 


0.1 


0.39 


0.2 


Rntpr npmopno? ATCC 1 lOAK 


0.05 


0.05 


0.05 


0.2 


0.05 


0.39 


0.02 


iSTfete. pneumoniae ATCC8045 


0.01 


0.01 


0.01 


0.05 


0.01 


0.01 


0.02 


Providencia stuartii CMX 640 


0.39 


1.56 


0.78 


3.1 


1.56 


3.1 


0.78 


i°. aeruginosa BMH 10 


0.2 


0.39 


0.39 


0.78 


0.2 


0.78 


0.1 


P. aeruginosa A5007 


0.2 


0.39 


0.39 


0.78 


0.39 


0.78 


0.1 


/>. aeruginosa K799/WT 


0.2 


0.39 


0.39 


0.78 


0.39 


0.78 


0.1 


F. aeruginosa K799/61 


0.05 


0.05 


0.2 


0.1 


0.05 


0.2 


0.02 


Pseudomonas cepacia 2961 


3.1 


1 1.56 


1.56 


1.5u 


1.56 


T.2 


3.1 


Acinetobxalcoaceticus CMX 669 


0.02 


0.005 


0.05 


0.1 


0.05 


0.39 


0.78 


/\ aeruginosa 5263 


3.1 


12.5 


6.2 


100 


50 


25 


12.5 


/\ aeruginosa 2862 


3.2 


( 12.5 


12.5 


50 


12.5 


25 


12.5 


Candida albicans CCH 442 


>100 


50 


>100 


>100 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.02 


0.01 


0.1 


0.2 


0.05 


0.78 


0.78 


Nocardia asteroides ATCC 9970 


0.2 


0.2 


0.78 


2$ 


0.78 


50 


25 



-355- 



WO 96/39407 



PCTAJS96/08991 



Table 16 fcnntimiftftt 
In Vitro Antibacterial Activity (MIC Values in ug/mn 





Example Number 


Organisms 


ooo 




^90 


^ft 

33U 


331 


utm 


Staph, aureus ATCC 6538P 


0 1 


0 78 


6 78 




U» 1 


ft 9 
u.z 


Staph, aureus A5177 


0.2 


3 1 

•J. X 


1 56 

l.JU 


ft 39 

U.J7 


If. 1 


U.37 


&ap/t. awraw 5278 


0 2 




I S6 

l.JU 


ft 


U. 1 


A 


Staph, aureus 642A 


0 39 

U.J7 


3 1 

J. X 


l.JU 


0 9 
u.z 


ft 1 

U. I 


ft IQ 


^tapA. aureus NCTC 10649 


0 1 


ft 7» 


1.JO 


ft 9 
U.Z 


ft 1 
U.l 


A 'io 


S/apA. aureus CMX 553 


0 39 


«™ 

U.Z 


1 SA 


ft 


ft 9 
U.Z 


A Ofi 
U./o 


&ap/i. aureus 1775 Cipro Jt. 


™ , 

zj 


^►Iftft 


JV 


7T9 3 

o.z 


m fo < 
1Z.D 


«w | nA 

>1UU 


Staph, epidermidis 3519 


ft 9 
u.z 


I.JO 


1 CA 
1.30 


no 
u.z 


ft 1 
U. 1 


A IQ 

U.3V 


Enter o.faecium ATCC 8043 


ft 

U.J7 


j. 1 


o.z 


a iq 
U.3V 


A O 

U.z 


a in 


S/r^p. frovw A5169 


ft 9 
u.z 




o.z 




A Ofi 

U. /o 


1 CA 

1.50 


Strep, aealactiae CMX 5d8 


ft 9 
u.z 


1.50 


3.1 


"i CA 
1.50 


A IQ 


A OA 

U.39 


Stren ovovenes EES61 


u.z 


1.50 


5. 1 


1.50 


U.39 


A OO 
U./O 


Strep, ovovenes 930 CONST 


ft 9 

u.z 


1 CA 




U./o 


A O 

U.z 


A OO 

U.7o 


Sfreo DVOQenes 254X INDI JC 


ft 9 

u.z 


1 CA 
1.50 




#S oo 
U./o 


A O 

U.2 


a on 


Af /uteitf ATCC 9341 


U. /o 


IOC 

lz.5 


oc 


1.56 


0.78 


1.56 


Jtf /uteusATCC4698 """" 


U. /o 


IOC 

12.5 


6.2 


1.56 


0.78 


0.78 


Escherichia cnTi Juhi 


■ft i " 

U.I 


a iq 
u.5y 


n o 
U.z 


U.3V 


A i 
U.UI 


U.UI 




ft AftAC 
U.UUUJ 


n no 
u.uz 


U.Ui 


— p. 

U.Uz 


U.UUZ 


U.UU5 


£ co/i bC-2 


ft 78 
U./O 


19 c 


o, l 

3*1 


3. 1 


n i 

yj.z 


U.z 


E. ca/i H560 


0.1 


0.78 


0.1 


0.78 


0.02 


0.01 


£. co/i KNK 437 1 


0.78 


6.2 


3.1 


3.1 


0.2 


0.2 


Enter, aerogenes ATCC 1 3048 


0.78 


3.1 


0.39 


0.39 


10.05 


0.02 


/Hete. pneumoniae ATCC8045 


0.39 


1.56 


0.1 


0.2 


0.02 


0.02 


Providencia stuartii CMX 640 


12.5 


50 


12.5 


12.5 


0.78 


0.78 


/\ aeruginosa BMH 10 


1.56 


12.5 


1.56 


6.2 


0.1 


0.1 


/>. aeruginosa A5007 


1.56 


12.5 


1.56 


6.2 


0.2 


0.1 


aeruginosa K799/WT 


1.56 


12.5 


1.56 


6.2 


0.2 


0.1 


aeruginosa K799/61 


0.2 


1.56 


0.39 


0.2 


0.05 


0.02 


Pseudomonas cepacia 2961 


25 " 


MOO 


25 


3.1 


1.56 


3.1 


Acinetob.calcoaceticus CMX 669 


1.56 


6.2 


0.78 


3.1 


0.2 


0.78 


P. aeruginosa 5263 


50 ■" 


>100 


100 


MOO 


12.5 


12.5 


P. aeruginosa 2862 


50 


>100 


100 


MOO 


12.5 


12.5 


Candida albicans CCH 442 


MOO 


>100 


MOO 


MOO 


MOO 


MOO 


Myco. smegmatis ATCC 1 14 


1.56 


1.56 


1.56 


25 


0.1 


0.78 


Nocardia asteroides ATCC 9970 


50 


MOO 


50 


MOO 


12.5 


25 
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Table 16 fcontiniieri^ 
In Vitro Antibacterial Activity (MIC Values in Ann 





Example Number 


Organisms 


332 


333 


334 


J J J 


336 


Pntl 


Staph, aureus ATCC 6538P 


0 1 


0.01 


0 02 


0 78 


0 005 


v.4. 


Staph, aureus AS 111 


0.2 


0.01 


0 02 


1 56 

X •nJXJ 


0 oos 


n 30 


Staph, aureus 5278 


0 2 


0 01 


0 02 


i i 


n oi 




Staph, aureus 642 A 


0.2 


0.01 


0 02 


1 56 


0 01 


U.J7 


titaph. aureus NCTC10649 


0.1 


0.01 


0 02 


1 56 


0 OOS 


"ft" 39""" 


Staph, aureus CMX 553 


0 39 


0.02 


0.02 


3 1 


0 02 


0 7R 


Staph, aureus 1775 Cipro.R. 


6.1 


0 78 


0 78 


>100 


0 1Q 


^100 


Staph, epidermidis 35 19 


0 2 


0 01 


0 02 


1 S6 


0 01 


0 ^0 


Enter o.faecium ATCC 8043 


0 39 

V.J7 


0 OS 


n os 


1 1 


O 09 
U.UZ 


O 10 


Strep, bovis A5169 




0 2 


0 01 


19 S 


0 01 


TsK — 


Strep, ggalactiae CMX 508 


U.J7 


0 OS 


n os 

u.uj 


9 

o.z 


0 01 
U.UI 


O 


Strep. vvoQenes EES61 


0 1Q 

U.J7 


0 OS 


U.UJ 


O.Z 


O Ol 
U.UI 


U./o 


Sfrep. pyogenes 930 CONST 


U.J7 


0 0*5 


0 02 




O Ol 


U./o 


Streo. dvo zenes 2548 INDUC 


0 39 


0 05 


0 01 

Vs. VI I 


1 1 

J. 1 


0 oos 


O 10 


Af. /w/eiis ATCC 9341 


0 78 


0 1 


0 OS 


1 1 


0 OS 

U.UJ 


i.jo 


M. iareuy ATCC! 4<#fc 


3 1 


..... 
\J.\JJ 


n os 


ft 9 


o os — 

U.UJ 


o ii 


Escherichia coli Juhl 


0 2 


0 OT 


oOos 


0 9 
u.z 


O 09 
u.uz 


O Ol 
U.UI 


coff SS i 


0 02 

v<v* 


0 001 


0 001 


0 09 


u.uui 


o oo^ 

U.UU3 


E. coff DC-2 


1 56 


0 1 


0 OS 

W. 17—/ 


1 s6 

X.«sO 


0 1 

U. 1 


O 9 
U.Z 


£. co/i H560 


0.2 


0.05 


0.01 


0.2 


0.01 


0.01 


£. co/i KNK 437 


1.56 


0.1 


0.05 


1.56 


0.1 


0.2 


Enter, aero penes ATCC 13048 


0.39 


0.2 


0.02 


0.39 


0.1 


0.02 


tffete. pneumoniae ATCC8045 


0.1 


0.05 


0.005 | 


0.2 


0.02 


0.02 


Providencia stuartii CMX 640 


3.1 


0.39 


0.78 


6.2 


10.78 


0.78 


P. aeruginosa BMH 10 


1.56 


0.78 


0.1 


0.39 


0.39 


0.1 


P. aeruginosa A5007 


1.56 


0.39 


0.1 


0.78 


0.39 


0.1 


P^rwWflK79^yWT 


1.56 


0.39 


0.1 


0.78 


0.39 


0.1 


/ > . aeruginosa K799/61 


0.39 


0.05 


0.05 


0.2 


0.05 


0.02 


Pseudomonas cepacia 2961 


6.2 


1.56 


0.39 


6.2 


6.2 


11 


Acinetobxalcoaceticus CMX 669 


0.39 


0.2 


0.01 


3.1 


0.05 


0.78 


/\ aeruginosa 5263 


100 


12.5 


3.1 


25 


6.2 


12.5 


P. aeruginosa 2862 


50 


12.5 


1.56 


50 


12.5 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


>100 


Afyco. smegmatis ATCC 1 14 


50 


0.39 


1.56 


25 


0.02 


0.78 


Nocardia asteroides ATCC 9970 


50 


12.5 


1.56 


100 


0.78 


25 
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. Table 16(contimierft 
In Vitro Antibacterial Activity (MIC Values in ug/mn 





Example Number 




221 


338 


222 


340 


341 


Cntl 


Staph aureus ATCC 6538P 


U.UUj 


U.UZ 


U.l 


A ft 1 

U.Ul 


A rtnc 
U.UU5 


___ 

0.2 


5rapA. aureus A5177 


U.Ul 


U.U3 


U.Z 


A AO 

U.UZ 


a nr\"c 
U.UU5 


0.39 


Staph, aureus 5278 


U.Ul 


U.U2 


0.2 


0.02 


0.005 


0.39 


Suwh aureus 642A 


a m 
U.Ul 


ft ft<r 

0.05 


0.2 


0.05 


0.01 


0.39 


Staph, aureus NCTC 10649 


0.005 


0.02 


0.2 


0.02 


0.005 


0.39 


Staph aureus CMX 5^1 


0.01 


0.05 


0.39 


0.02 


0.02 


0.78 


Staph aureus 177S Pinm R 


0.2 


0.78 


6.2 


0.2 


0.39 


>100 


Sttmh pn ifiprmifii c 1 0 

KtHSfSf*, CptUCf r/iUHJ JJ17 


0.01 


0.05 


0.2 


0.02 


0.01 


0.39 


Fntprn farcium ATC*C StClA'X 


0.01 


0.1 


0.2 


0.05 


0.02 


0.39 


Stren /i/ivic ASlSQ 

tJlftZjJ. ISUVlo /W1U7 


0.002 


0.05 


0.39 


0.05 


0.01 


1.56 


Stren nanlnrtinp ^MY SOS 


0.005 


0.05 


0.2 


0.02 


0.01 


039 


ij i ftps, [syugenca CtCtOOi 


0.002 


0.05 


0.2 


0.05 


0.02 


0.78 




0.002 


0.05 


0.2 


0.05 


0.02 


0.78 


oircy . pyogenes Z3*fo Ji>L/U^ 


0.002 


0.05 


0.2 


0.05 


0.01 


0.39 




0.05 


0.2 


0.39 


0.2 


0.05 


1.56 




0.01 


0.1 


0.2 


0.05 


0.05 


0.78 


MJoLfuZf ILfUU Lull J LULL 


0.005 


0.02 


0.02 


0.05 | 


0.02 


0.01 




0.0005 


u.002 


0.002 


0.005 


0.0005 


0.005 


£ 


0.05 


6.39 


0.2 


0.78 


0.2 


0.2 


£ r/)/iH560 

*-» • tl/W 11JUU 


0 002 




TTTR — 

U.UJ 




n A9 

U.UZ 


n ni 

U.Ul 


£ co/i KNK il7 


0.1 


0.2 


0.2 


0.78 


0.1 


0.2 


Enter aeroQene* ATPP 1 'Vldfl 


0.01 


0.1 


0.1 


0.78 


0.1 


0.02 


if fete, pneumoniae ATCC8Q45 


0.005 


0.05 


0.05 


0.05 


0.02 


0.02 


Providencia stuarui CMX 640 


0.39 


3.1 


0.78 


1.56 


0.78 


0.78 


P. aeruginosa BMH 10 


0.1 


0.78 


0.2 


1^6 


0.2 


0.1 


aeruginosa A5007 


0.2 


0.78 


0.2 " 


0.78 


0.39 


0.1 


aeruginosa K799/WT 


0.2 


0.78 


6.2 


0.78" j 


0.39 


0.1 


/\ aeruginosa K799/61 


0.05 


0.1 


0.05 


0.05 


0.05 


0.02 


Pseudomonas cepacia 2961 


3.1 


3.1 


3.1 


0.78 


0.78 


3.1 


Acinetobxalcoaceticus CMX 669 


0.02 


0.1 


0.39 


0.2 


0.05 


0.78 


/>. aeruginosa 5263 


3.1 


25 


6.2 


12.5 


3.1 


12.5 


#\ aeruginosa 2862 


6.2 


25 


6.2 


12.5 


6.2 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.01 


0.1 


0.2 


0.78 


0.1 


0.78 


Nocardia asteroides ATCC 9970 


0.39 


1.56 


6.2 


6.2 


0.78 


?5 
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In Vitro Antibacterial Activity (MIC Values in up/mn 





Example Number 


Oronnicmc 


j4Z 


343 


344 


o>ic 
345 


346 


(Jntl 


S&zd/i aureus ATCC 6538P 


0 005 


u.uz 


u.uz 


h 1 
U. 1 


j. 1 


u.z 


Stanh aureus A5177 


U.UV/J 


U.UJ 


Tins 

U.UJ 


U.Z 


Tfo 

o.z 


n o^o 


StODh aureus 5278 


n nns 


U.UJ 


U.Uj 


n o 
u.z 


A o 

o.z 


A an 
U.3y 


Stanh aureus 642A 


n ni 


n ns 

U.Uj 


U.Uj 


no 
u.z 


1Z.J 


A an 
U.39 


Aop/z. aureus NCTC 10649 


ri nns 

U.UUJ 


no?' - " 
u.uz 


u.uz 


n o 
u.z 


3.1 


U.39 


Stanh aureus CMX 553 


0 hi 


U.Uj 


U.Uj 


n ao 

U.3V 


1 o < 
IZ.j 


U./o 


Stavh aureus 1775 Cinro R 


U.l 


I.JO 


n *7Q 
U./o 


Zj 


^1 AA 
>1UU 


>1UU 


Stanh. enidermidis 35 19 


U.UUJ 


n n<; 
U.Uj 


n n^ 
U.Uj 


n o 
U.Z 


1 o < 

IZ.j 


a on 
U.39 


Entero faecium ATCC 8043 


n no 
u.uz 


U.l 


U.l 


A O 

U.z 


1UU 


n oa 
U.39 


ftra) bovis A5 1 69 


u.uuz 


U.l 


n o 
U.Z 


A 7Q 

U./o 


CA 

Ml 


l.JO 


"flfryn nonlnrtin* PMY SOK 


ri nno 
u.uuz 


U»Uj 


n o 
U.Z 


A 

U.3V 


Zj 


n on 
U.39 


Stren nvnopnpv F*F^^1 


n nn^ 

U.UUJ 


u.l 


n o 
U.Z 


A in 
U.3V 


oc 

ZJ 


A TO 

U./o 


Stren nvnoenex Q30 CONS1T 


n ni 


n i 
U.l 


n o 
U.Z 


AO 
U.Z 


o< 

ZJ 


A OO 

U.7o 


Stren nvnoene* TWD1IP 
uirtzf/. pjri/gcntso z»j*to u.ni-/lj V-» 


n nn< 
U.UUj 


U.l 


U.Z 


A O 
U.Z 


oc 
25 


/\ OA 

0.39 


Af hitpux A TCP Q^41 




U.Uj 


U.l 


U.z 


A OA 

U.39 


50 


1.56 


M luteusATCC 4^98 


a no 
U.UZ 


0.05 


0.1 


0.2 


25 


0.78 


/*" c/* li/rrif* hi /i /v»/i tuhl 
JCoCflC/ ILrUCl UUU J Lull 


a ai 
U.Ul 


n hi — 
U.Ul 


0.02 


0.02 


3.1 


0.01 




U.UUUj 


U.UUz 


'VVaao 
0.002 


0.002 


0.1 


0.005 




n T 
U.l 


U.l 


A on 
U.39 


U.39 


jU 


A O 

0.2 




0 01 


titil 


0 1 


U.vr J 




n m 




0.2 


0.1 


0.2 


0.39 


12.5 


0.2 


Fnter nemoene* ATT*P 1 3fldK 


0.1 


0.02 


0.05 


0.1 


12.5 


0.02 


Mete, pneumoniae ATCC8045 


0.02 


0.01 


0.02 


0.05 


1.56 


0.02 


Providencia stuartii CMX 640 


0.39 


0.78 


1.56 


3.1 


>100 


0.78 


P. aeruginosa BMH 10 


0.2 


0.2 


0.39 


0.39 


25 


0.1 


/*. aeruginosa A5007 


0.39 


0.2 


0.78 


0.78 


25 


0.1 


P. aeruginosa K799/WT 


0.39 


6.2 ' 


0.78 


0.78 


25 




/ , .aerwj?/wwaK799/61 


0.05 


0.02 


0.05 


0.1 


1.56 


0.02 


Pseudomonas cepacia 2961 


1.56 


1.56 


0.78 


3.1 


>160 


3.1 


Acinetobxalcoaceticus CMX 669 


0.05 


0.02 


0.05 


0.2 


6.2 


0.78 


/\ aeruginosa $263 


3.1 


3.1 


12.5 


12.5 


>100 


12.5 


P. aeruginosa 2862 


6.2 


6.2 


12.5 


6.1 


>100 


12.5 


Canflfofa ato/ca/w CCH 442 


50 


>100 


>100 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.1 


0.1 


0.1 


3.1 


6.2 


0.78 


Nocardia asteroides ATCC 9970 


0.39 


12.5 


12.5 


25 


100 


25 
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Table 16 fcontimied^ 
In Vitro Antibacterial Activity (MfC Values in |t g /mj) 





Example Number 


Organisms 


348 


349 


350 


351 




my 


Staph, aureus ATCC 6538P 


0.01 


0.05 


0.02 


0.05 


0.05 


0 9 


Staph, aureus A5 177 


0.02 


0.1 


0.05 


0.1 


0 05 


0 39 


Staph, aureus 5278 


0.01 


0.1 


0.05 


0.1 


0 05 


fi 30 


StopA. aoratf 642A 


0.02 


0.1 


0.05 


0.1 


0 05 


fi 30 


MopA. aureus NCTC10649 


0.01 


0.05 


6.0$ 


0.05 


0 05 


fi 10 


Staph, aureus CMX 553 


0.02 


0.1 


0.05 


0.1 


0 05 


fi 7R 
\J. / o 


^taph. aureus 1775 Cipro.R. 


0.39 


3.1 


3.1 


3.1 


0 7R 




Staph, epidermidis 3519 


0.02 


0.1 


0.05 


0.1 


0 OS 


fi 10 

U.J7 


Entero.faecium ATCC 8043 


6.1 


0.39 


0 1 


0 39 


fi 19 

V.J7 




Strep, bovis A5169 


0.1 


0.39 


0.1 


0 39 




1 S£ 


&r£p. agalactiae CMX 508 


0.1 


0.39 


0.05 


0 39 


0 39 

U.J7 




Sfrep. pyogenes EES61 


0.1 


ti.3$ 


0 1 


0 39 


0 39 


fi 78 
U./o 


Mrep. pyogenes 930 CONST 


0.1 


0.2 


0 05 


0 39 

U.J7 


0 10 

U.J7 


fi 78 
U./o 


S*rep. pyogenes 2548 INDUC 


0.1 


0.2 


0 05 


0 39 


n 9 




M.luteus ATCC 9341 


0.2 


0.39 


0.05 


0 2 


fi 30 

w. J7 


1 SA 


M./M*?usATCC449d 


0.1 


0.^9 


0 05 


0 2 


0 9 


n 7» 


Escherichia coli Juhl 


0.2 


b.Os 


0.01 


0 1 


fi 7R 


fi m 

U.U 1 


£.cofiSS ' 


10.01 


0.005 


0.005 


0 00*5 


fi fi9 


fi fifi^ ' 


DC-2 


1.56 


0.78 


0.1 


0 78 


6 2 


fi 9 


ii.co/i H$&) 


0.2 * 


0.1" 


0.01 


0.1 


0.39 


6.01 


E.co//KNK437 


0:78 


0.39 


0.1 


0.78 


3.1 


0.2 


E/iter. aerogenes ATCC 13048 


0.78 


0.2 


0.1 


0.2 


1.56 


0.02 


Afehy. pneumoniae ATCC8045 


0.39 


0.05 


0.01 


0.05 


0.78 


0.02 


rroviaencia stuartu CMX 640 


3.1 


3.1 


1.56 


3.1 


6.2 


0.78 


P. aeruginosa BMH 10 


3.1 


0.78 


0.1 


1.56 


6.2 


0.1 


aeruginosa A5007 


3.1 


1.56 


0.2 


1.56 


6.2 


0.1 


f. aeruginosa K799/WT 


1.56 


1.56 


6.2 


1.56 


3.1 


6.1 


aeruginosa K799/61 


0.2 


0.2 


0.05 


0.2 


0.39 


0.02 


Pseudomonas cepacia 2961 


6.2 


3:1 


3.1 


3.1 


6.2 


3.1 


Acinetob.calcoaceticus CMX 669 


0.39 


0.1 


0.05 


0.39 


0.78 


0.78 


aeruginosa 5263 


50 


25 


3.1 


50" 


>100 


12.5 


aeruginosa 2862 


25 


25 


3.1 


25 '■" 


100 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.39 


6.2 


0.05 


0.2 


0.78 


0.78 


Nocardm asteroides ATCC 9970 


3.1" 


12.5 


3.1 


25 


25 


25 
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Table Ififontinwxl) 
In Vitro Antibacterial Activity (MIC Valuta in uy/mH 





Example Number 


Organisms 


353 


354 


355 


356 


357 


Cntl 


Staph, aureus ATCC 6538P 


0.1 


0.01 


0.02 


0.02 


0.02 


0.2 


Staph, aureus A5177 


0.2 


0.05 


0.02 


0.05 


0.05 


0.39 


Staph, aureus 5278 


0.2 


0.05 


0.02 


0.05 


0.05 


0.39 


Staph, aureus 642A 


0.2 


0.05 


0.05 


0.05 


0.05 


0.39 


J'/ap/t. aureitf NCTC 10649 


0.1 


0.02 


0.02 


0.05 


0.05 


0.39 


Siop/z. aureus CMX 553 


0.2 


0.05 


0.05 


0.1 


0.1 


0.78 


Staph, aureus 1775 CiproJt 


d.2 


0.39 


3.1 


1.56 


3.1 


>100 


Staph, epidermidis 3519 


0.2 


0.05 


0.05 


0.05 


0.05 


0.39 


Entero.faecium ATCC 8043 


0.39 


0.1 


0.05 


0.1 


0.2 


0.39 


&rep.Dov/sA5169 


0.39 


na 


0.05 


0.1 


0.2 


1.56 


5/rep. agalactiae CMX 508 


0.39 


0.1 


0.05 


0.1 


0.1 


0.39 


S/rep. pyogenes EES61 


0.39 


0.1 


0.05 


0.1 


0.2 


0 78 


Slrep. pyogenes 930 CONST 


0.39 


0.2 


0.05 


0.1 


0.2 


0.78 


5<r«p. pyogenes 2548 DMDUC 


0.2 


0.2 


0.05 


0.05 


0.2 


0.39 


M.luteus ATCC 9341 


0.39 


0.39 


o.i 


0.1 


0.2 


L56 


A#. /urea? ATCC 4698 


0.39 


0.2 


6.1 


0.1 


0.2 


0 78 


Escherichia coli Juhl 


0.05 


0.78 


0.02 


0.01 


0.1 


0.01 


^. co// SS 


0.001 


0.02 


0.005 


0.001 


0.001 


0 005 


E.co/iDC-2 


0.39 


3.1 


0.2 


0.2 


0 78 


02 


£.«>// H560 


0.1 


0.78 


0.05 


0.01 


0.1 


0.01 


£. co// KNK 437 


0.78 


3.1 


0.2 


0.1 


0.78 


0.2 


Enter, aerogenes ATCC 13048 


0.2 " 


3.1 


0.1 j 


0.05 


0.39 


0.02 


A7<?os. pneumoniae ATCC8045 


0.05 


0.78 


0.05 


0.01 


0.1 


0.02 


Providencia stuarni CMX 640 


3.1 


6.2" 


1.56 


0.78 


6.2 


0.78 


P. aeruginosa BMH 10 


0.39 


6.2 


0.39 


0.2 


1.56 


0.1 


aeruginosa A5007 


1.56 


6.2 


0.39 


0.2 


1.56 


0.1 


P. aeruginosa K799/WT 


1.56 


6.2 


0.39 j 


0.2 


6.2 


0.1 


aeruginosa K799/6 1 


0.1 


0.39 


0.05 


0.02 


0.2 


0.02 


Pseudomonas cepacia 2961 


3.1 


25 


1.56 


1.56 


6.2 


3.1 


Acinetob.calcoaceticus CMX 669 


0.2 


1.56 


0.1 


0.05 


0.2 


0.78 


aeruginosa 5263 


2$ 


>100 


6.2 


3.1 


50 


12.5 


P.aeru 


gmoja 2862 


25 


>100 


12.5 


6.2 


50 


11.5 


Candid 


a albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.2 


6.2 


0.78 


0.1 


0.1 


0.78 


Nocardia asteroides ATCC 9970 


12.5 


>100 


12.5 


3.1 


6.2 


25 
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Table 16 fcontjmiettt 
/w Vitro Antibacterial Activity (MIC Values in ^ip/mlt 

« 





Example Number 


Organisms 


358 


359 


360 


361 


362 


Cntl 


Stap/i. aureur ATCC 6538P 


0.1 


0.1 


0.02 


0.01 


0.02 


0.2 


StopA. onreitf A5 177 


0.2 


0.1 


0.2 


0.02 


0.05 


0.39 


Staph, aureus 5278 


0.2 


0.1 


0.2 


0.02 


0.1 


0.39 


Staph, aureus 642A 


0.2 


0.1 


0.2 


0.02 


0.05 


0.39 


Stap/i. aureus NCTC10649 


0.2 


0.1 


0.1 


0.02 


0.05 


0.39 


Staph, aureus CMX 5S3 


0.39 


0.2 


0.39 


0.05 


0.1 


0.78 


StapA. aureus 1775 Cipro.R. 


25 


6.2 


12.5 


1.56 


12.5 


>100 


Stap/i. epidermidis 3519 


0.2 


0.1 


0.2 


0.02 


0.05 


0.39 


Entero.faecium ATCC 8043 


0.2 


0.2 


0.1 


0.05 


0.05 


0.39 


Strep, bovis A5169 




0.2 


0.02 


0.02 


0.1 


1.56 


&rep. agalactiae CMX 508 


0.2 


0.1 


0.01 


0.01 


0.05 


0.39 


Strep, pyogenes EES61 


0.2 


0.1 


0.02 


0.01 


0.1 


0.78 


Strep, pyogenes 930 CONST 


0.2 


0.2 


0.02 


0.01 


0.05 


0.78 


Strep, pyogenes 2548 INDUC 


0.2 


0.2 


0.02 


0.01 


0.05 


0.39 


M. lute us ATCC 9341 


0.2 


0.39 


0.39 


0.05 


0.2 


1.56 


AfJiiteitf ATCC? 4498 


0.2 


0.39 


0.39 


0.05 


0.1 


0.78 


Escherichia coli Juhl 


0.1 


0.1 


0.1 


0.02 


0.1 


0.01 


E. coli SS 


0.005 


0.002 


0.005 


0.002 


0.005 


0.005 


E. coli DC-2 


0.78 


0.78 


0.78 


0.2 


0.78 


0.2 


£.co//H566 


0.2 


0.1 


0.2 


0.05 


0.1 


0.01 


£. co/i KNK 437 


0.78 


0.78 


0.78 


0.39 


0.78 


0.2 


Enter, aeropenes ATCC 13048 


0.39 


0.78 


0.39 


0.1 


0.2 


0.02 


ATeZw. pneumoniae ATCC8045 


0.1 


0.1 


0.2 


0.02 


0.05 


0.02 


Providencia stuartii CMX 640 


3.1 


12.5 


6.1 


3.1 


6\2 


0.78 


P. aeruginosa BMH 10 . 


0.39 


1.56 


0.39 


0.2 


0.39 


0.1 


P. aeruginosa A5007 


0.39 


3.1 


0.78 j 


0.78 


0.78 


0.1 


P. aeruginosa K799/WT 


0.78 


1.56 


0.39 


0.78 


0.78 


0.1 


P. aeruginosa K799/61 


0.05 


0.39 


0.1 


0.1 


0.05 


0.02 


Pseudomonas cepacia 2961 


12.5 


12.5 


12.5 


3.1 


6.2 


3.1 


Acinetobxalcoaceticus CMX 669 


3.1 


0.78 


3.1 


0.1 


0.78 


0.78 


P. aeruginosa 5263 


6.2 


50 


6.2" 


6.2 


25 


12.5 


P. aeruginosa 2862 


12.5 


100 


12.5 


6.2 


25 


12.5 


Camfiaa aflwcanj CCH 442 


100 


>100 


>100 


>100 


>100 


>100 


Afyco. smegmatis ATCC 1 14 


0.2 


0.39 


0.78 


1.56 


0.05 


0.78 


Nocardia asteroides ATCC 9970 


6.2 


25 


25 


0.78 


3.1 


25 
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TaMs 16 (continue^) 

In Vitro Antibacterial Activity (MIC Values in ng/mT> 

ft 







Example 


Number 




Organisms 


363 


364 


365 


366 


367 


Cntl 


Staph, aureus ATCC 6538P 


0.01 


0.05 


0.01 


0.1 


0 05 


0.2 


Staph, aureus A5177 


0.02 


0.1 


0.02 


0.1 


0.1 


0.39 


Staph, aureus 5278 


0.02 


0.1 


0.02 


0.1 


0.1 


0.39 


Staph, aureus 642A 


0.02 


0.2 


0.05 


6.1 


0.1 


0.39 


Stap/i. awreuy NCTC 10649 


0.01 


0 05 


001 


0 05 


0 05 


0.39 


Staoh aureus CMX 553 


0 05 


0 2 


0 05 


0 1 


02 


0 78 

v. / O 


titan k aurptix 1775 Cinrn R 


1 56 

1 » JU 


J. 1 


l.JD 


l.JD 


1 1 
J. 1 


^1UU 


OUifsrl. tSJJtUci FfUUio JJ17 


U.UJ 


n i 

U. 1 


ft ho 
u.uz 


n i 

U. 1 


A 1 
U.I 


n io 


Pntorn fnoriuvrt ATTV flfll^ 


n n<. 

U.UJ 


a io 


A AC 

U.Uj 


A 7 

U.Z 


A lO 


n io 


oirep. uovis /\jioy 


n nc 


n 7ft 
U. /o 


A AC 

U.Uj 


A O 

U.Z 


A 1Q 


l .JO 


ouep. uguutcuae v-jvla. juo 


n nc 


U.jy 


A AO 

U.UZ 


U.Uj 




u.jy 


airep. pyogenes nnooi 


fine 

U.Uj 


a io 

U.J7 


A AO 
U.UZ 


A 7 
U.Z 


U.jV 


U. Io 


tjirep. pyogenes 7ju \^vjtno i 


n nc 

U.Uj 


U.J7 


A AC 
U.Uj 


A O 
U.Z 


A lO 

U.J7 


A Oft 
U. /o 


»jirep. pyogenes adio itnu uv_ 


u.uz 


A 10 


A AO 
U.UZ 


A O 
U.Z 


A 1Q 

UJ7 


A 10 


M lutou c A TOP O^A 1 


U. 1 


n iq 

U.J7 


A 1 
U. 1 


A IO 


A lO 
U.jU 


1 C£ 


iEI . iulcIU /\ i V~\^ 41)70 


in — 

U. 1 


IP) 

u.z 


U. 1 


O 0 
U.Z 


f A id 


u. / o 


EtScnericnia con juni 


n nc 

U.Uj 


u. /o 


n no 
u.uz 


n nc 

U.Uj 


n iq 

U.J7 


A A1 
U.U1 


Hr. COW JO 


a hi 

U.U1 


n nc 
U.Uj 


A AAO 

u.uuz 


A AC 
U.Uj 


A A1 
U.U1 


A AAC 
U.UUJ 


it r/»// nr.9 

C Cull i-Ji— 


a Oft 

U. /O 


1 Z. J 


in — 

U. 1 




1 .JO 


TTo 

U.Z 




U. 1 


1.56 


0.02 


0.05 


0.39 


U.U 1 




U.j" 


6.2 


0.2 


0.39 


3.1 


n o 

U.Z 


Pntpr npmoent>K ATTV* llfMg 
Effiuzt • ufj/ ugtzruzo r\ i l Jvrto 


U.J7 


3.1 


0.05 j 


0.2 


0.78 


n no 
u.uz 


/f/eto. pneumoniae ATCC8045 


0.1 


1.56 


0.1 


0.05 


0.39 


0.02 


Providencia stuartii CMX 640 


3.1 


12.5 


0.78 


3.1 


12.5 


0.78 


i°. aeruginosa BMH 10 


0.39 


12.5 


0.2 


0.78 


3.1 


0.1 


P. aeruginosa A5007 


1.56 


12.5 


0.39 


0.78 


6.2 


0.1 


P. aeruginosa K799/WT 


1.56 


12.5 




0~7F~ 


"5.1 — 


b.i 


/\ aeruginosa K799/61 


0.39 


0.78 


0.05 


0.2 


0.1 


0.02 


Pseudomonas cepacia 2961 


3.1 


12.5 


1.56 


3.1 


u.2 


3.1 


Acinetobxalcoaceticus CMX 669 


0.2 


1.56 


0.1 


0.1 


0.78 


0.78 


P. aeruginosa 5263 


12.5 


>100 


6.2 


12.5 


100 


12.5 


P. aeruginosa 2862 


25 


>100 


6.2 


25 


>100 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.39 


3.1 


0.1 


0.78 


6.2 


0.78 


Nocardia asteroides ATCC 9970 


12.5 


12.5 


1.56 


12.5 


50 


25 
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In Vitro Antibacterial Activity (MIC Values in ^lp/ml) 





Example Number 


fironriKfnc 

\JL gAlllZM I la 


jDO 


JO? 


J /u 


T71 

ALL 


^79 

ALA 


rviti 
CJili 


Stanh aureus ATCC 6538P 


o ons 


0 01 


0 09 


n nns 

U.UUJ 


n ns 

U.UJ 


n 9 
u.z 


Stank, aureus A5177 


0 01 

17.17 1 


0 0? 


0 OS 

U.UJ 


n m 

U.Ul 


n ns 

U.UJ 


U»J7 


Staph, aureus 5278 


n oi 


0 09 


n ns 


n ni 

U.Ul 


n ns 

U.UJ 


n 

U.Jf 


Stanh aureus 642A 


0 01 

U.U 1 


0 OS 

U.UJ 


0 1 
u. 1 


n ni 

U.Ul 


n 1 
u. 1 


n 

U.J7 


S*az?A aureus NCTC 10649 


o ons 

U.UUJ 


n ni 


n ns 1 

U.UJ 


n nns 

U.UUJ 


n ns 

U.Uj 


ujy 


Stanh aureus CMX 553 


0 01 


0 OS 

U.UJ 


n 1 
u. 1 


n ni 

U.Ul 


n 1 
u. 1 


n 78 

U./o 


Stanh aureus 1775 Cinro R 


0 1 


7i 9 " 

u.z 


l.JO 


u.jy 


U./O 


>1UU 


Stanh enidermidis 3519 


0 01 


0 09 
u.uz 


U.UJ 


n ni 

U.Ul 


U.UJ 


U.J7 


Entero faecium ATCC 8043 


n oi 


ri 1 
u. 1 


u. 1 


u.uz 


n ™ 
u. jy 


U.Jir 


Stren bovis A5169 ^ 


0 01 


n 9 

U.Z 


0 1 

u. 1 


n nn9 
u.uuz 


"h 1 

U.l 


1 .JO 


5freD gpglactiae CMX 508 


0 002 


0 1 
u. 1 


0 1 

U. i 


n nn9 
u.uuz 


n ns 

U.UJ 


n 


Stren nvoeenes KES61 1 


0 01 

U.Ul 


u. 1 


n 1 
u. 1 


n nns 

U.UUJ 


n 1 

U.l 


n 7s 

U./O 


Sfra? nvo9enes 930 CONST 


0 01 

U.Ul 


0 1 

u. 1 


u. 1 


n ni 

U.Ul 


n 9 

u.z 


u./o 


S/ra? nvoeenes 2548 INDUC 


0 005 


0 1 
u. 1 


0 OS 

U.UJ 


U.Ul 


n i 
u. 1 


n ^0 


M uiteitf ATCC 9341 


0 09 


0 9 
u.z 


u.z 


n no 
u.uz 


U. /o 


1 

l.JO 


M /ideas ATCC 4698 


TTffs 

U.Uj 


n ns 

U.Uj 


n 1 
u. 1 


u.uz 


n 7ft 
U./o 


n 7« 

U./o 


Escherichia coli Jiihl 


0 09 


0 9 
u.z 


n ns 

U.Uj 


n n9 
u.uz 


A 7ft 
U./o 


n n 1 
u.u 1 


£ coli SS 




0 lii 

U.Ul 


n nn9 
u.uuz 


7inn9 
u.uuz 


n ni 

U.Ul 


U.UUJ 




0 1 

U. 1 


1 Sfi 

1 iJO 


n iq 

U.J7 


n 1 
u. 1 


1 Sfi 


n 9 1 
u.z 




"6.01 


0.2 


0.65 


0.01 


0.30 


0.01 


£ co/i'KNK437 


0.1 


1.56 


0.39 


0.2 


3.1 


0.2 


Enter, aero penes ATCC 13048 


0.05 


0.39 


0.2 


0.05 


3.1 


0.02 


iCfefcy. pneumoniae ATCC8045 


0.01 


0.05 


0.1 


0.02 


1 0.78 


0.02 


Providencia stuartii CMX 640 


0.78 


3.1 


3.1 


0.78 


12.5 


0.78 


i°. aeruginosa BMH 10 


0.2 


1.56 


0.78 


0.2 


3.1 


6.1 


i°. aeruginosa A5007 


0.39 


1.56 


0.78 


0.39 


12.5 


0.1 


aeruginosa K799/WT 


■0:39 




0.78 


0.39" ■ 


12.5 


0.1 "'. 


P. aeruginosa K799/61 


0.05 


0.05 


0.1 


0.05 


0.78 


0.02 


Pseudomonas cepacia 2961 


1.56 


0.78 


6.2 


1.56 


2* 


3.1 


Acinetobxalcoaceticus CMX 669 


0.01 


0.1 


0.05 


0.05 


0.7* 


0.78 


P. aeruginosa 5263 


3.1 


12.5 


12.5 


6.2 


>100 


12.5 


P. aeruginosa 2862 


6.2 


50 


25 


6.2 


>100 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


100 


>100 


Afya>. smegmatis ATCC 1 14 


o.Oi 


0.2 


0.2 


0.02 


3.1 


0.78 


Nocardia asteroides ATCC 9970 


0.78 


12.5 


12.5 


0.2 


25 


25 
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Table 16 fcgntfamfff) 

In Vitro Antibacterial Activity (MTC Valnre in f i ff /mn 





Example Nwita 


Oreanisms 


373 


374 


413 




Staph, aureus ATCC 6538P 


0.05 


0.02 


0.002 


0.2 


iTop/L aureus A5177 


0.1 


0.02 


0.005 


0.39 


Stop/i. aureus 5278 


0.1 


0.02 


0.005 


0.39 


Staph, aureus 642A : 


0.2 


0.05 


0.005 


0.39 


A'topA. o«reuy l^CTC 10649 


0.1 


0.02 


0.002 


0.39 


Stop/i.aiireuyCMX553 


6.59 


0.1 


0.01 


0 78 


Sftp/t. aureus 1775 Cipro.R. 


6.2 


0 78 

is. / o 


0 OS 


^100 


Staph, epidermidis 35 19 


0.1 


0 05 


n oos 


0 ^0 


Entero. faecium ATCC 8043 


0 2 


0 1 

U. 1 


n ons 




Strep, bovis A5169 


0 1 


U. 1 


0 of.9 


i 


Strep, agalactiae CMX 508 


0 1 


n i 

v. X 


n ooi 


o iq 


Sfrep. pyogenes EES61 


0 1 


0 1 


n 009 


o *7a 

U. /o 


Strep, pyogenes 930 CONST 


0.2 


0 1 

\J. 1 




u. /O 


Strep, pyogenes 2548 INDUC 


0.1 


0 1 


0 009 




MAuteus ATCC 9341 


0 39 


0 2 




X .DO 


MA ute us ATCC 4698 


0 39 ~ 


6 2 


002" 


U. /o 


Escherichia coli Juhl 


0.39 


0 2 


0 tY) 




E. coff SS 


0 01 


h oos 


u.uuz 


o oo*% 


£.a>/iDC-2 


1 56 


u. / o 






E. co// H560 


0.2 


0.39 


0.01 


0.01 


E. coli KNK 437 


1.56 


0.05 


0.1 


0.2 


E/tfer. aero genes ATCC 13048 


0.78 


6.2 


0.02 


0.02 


iC/ete. pneumoniae ATCC8045 


0.39 


1.56 


0.01 


0.02 


Providencia stuartii CMX 640 


12.5 


1.56 


0.78 


0.78 


P. aeruginosa BMH 10 


3.1 


3.1 


0.2 


0.1 


1°. aeruginosa A5007 


3.1 


0.39 


0.39 


0.1 


aeruginosa K799/WT 


3.1 


6.2 


0.39 


0.1 


/>. aeruginosa K799/61 


0.78 


0.39 


0.05 


0.02 


Pseudomonas cepacia 2961 


12.5 


6.2 


1.56 


3.1 


Acinetob.calcoaceticus CMX 669 


0.78 


0.2 


0.02 


0.78 


aeruginosa 5263 


50 


100 


6.2 


12.5 


P. aeruginosa 2862 


100 


50 


12.5 


12.5 


Candida albicans CCH 442 


>100 


>100 


100 


>100 


Myco. smegmatis ATCC 1 14 


1.56 


0.2 


0.2 


0.78 


Nocardia asteroides ATCC 9970 


25 


1.56 


0.2 


25 
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Table 16 (wmnmeri) 

In Vitro Antibacterial Activity (MIC Values in up/mil 





pxaiiffple Number 


Organisms 


414 




IP 


417 


4JJ5 


vjnti 


SttpA. oureos ATCC 6538P 


0.01 


0 01 


0 01 


0 1 


b bi 

VI.VI i 


O OS 
VJ.xJD 


Staph, aureus A5\ll 


0.05 


0 05 


0 02 


0 2 


n oi 

VI .VII 


O 

U.J7 


Staph, aureus 5278 


0 05 


bos " 


O 01 


O 1 

VI. 1 


O 009 


u.jy 


ifiapA. aureus 642A 


0.05 


0 05 


O 02 


b i 

VI. 1 


b oi 

VI. Ul 


ft iq 
u.jy 


Staph, aureus NCTC10649M 


0 05 


0 02 


O 01 


O 1 

VI. 1 


O OI 
Vl.Vll 


U.jV 


Staph, aureus CMX 553 


0.1 


0 1 


O 09 

V/.VIZ 




h ori9 


O 7ft 
U. /o 


StapA. aareitr 1775 Cipro-R. 


6 2 


6 2 


O 751 


O 


O 7ft 
U. /o 


>1UU 


Staph, epidermidis 3519 


6 05 


bos 


O 09 




n oi 


O QQ 


Entero.faecium ATCC 8043 


vi.viz 


O 9 


O 1 
U. 1 


U.l 


U.Uj 


U.7o 


Strep, bovis A5169 




b 2 


U. I 


An 


O OS 
U.UD 





Strep, agalactiae CMX 508 


0 2 


0 1 

%J. 1 


0 1 

VI. 1 


O OS 
U.UJ 


O OS 

U.UD 


U. /o 


S*r«p. pyogenes EES61 


0 1 


VI. 1 


O 1 
U. 1 


O 1 
VI. 1 


o"i 


U.J9 


Stfep. pyogenes 930 CONST 


0 1 




0 1 

VI. 1 


in 

U. 1 


O OS 
VI .U J 


O 7ft 
U./o 


Srrep. pyogenes 2548 INDUC 


0 1 


b i 

VI. 1 


0 1 


O OS 


O OS 
U.UD 


u.jy 


M. /uteztf ATCC 9341 


b 2 


0 

U.J7 


0 9 
U.x 


O 9 


O 1 
U.l 


^ 1 

J. 1 


M. /idea* ATCC 4698 


0 1 


0 1 


O 1 ! 

VI. I 


O 9 
VI. z 


O OS 


1 SA 


Escherichia coli Mil 


0.1 


0^ 


0 1 


b 9 

VI. z> 


1 

U. 1 


h OS 
U.UD 


£.arfSS 


0.005 


0 00*5 


0 OOS 


0 9 


n ons 


o oos 

U.UUD 


k arfi DC-2 


1.56 


3.1 


0.78 


1.5fl 


1.56 


0.2 


£.co/i H560 


0.2 


0.39 


0.2 


0.39 


0.1 


0.01 


E. coli KNK437 


0.78 


1.56 


0.78 


0.78 


0.78 


0.2 


Enter, aerogenes ATCC 13048 


0.30 


0.78 


0.39 


0.39 


0.2 


0.05 


ivTefoy. pneumoniae ATCC8045 


0.05 


0.1 


0.1 


0.1 


0.78 


0.01 


Providencia stuartii CMX 640 


3.1 


6.2 


1.56 


3.1 


1.56 


0.78 


/\ aeruginosa BMH 10 


1.56 


3.1 


0.78 


1.56 


1.56 


0.1 


/*. aeruginosa A5007 


1.56 


3.1 


1.56 


1.56 


0.78 


0.2 


P. aeruginosa K799/WT 


1.56 


3.1 


1.56 


6.2 


0.78 


0.1 


P. aeruginosa K799/61 


d.i 


0.2 " 


0.1 


0.2 


0.1 


0.02 


Pseudomonas cepacia 2961 


3.1 


6.2 


0.78 


1.56 


0.78 


"O 


Acinetob.calcoaceticus CMX 669 


0.39 


0.78 


0.2 


0.39 


0.1 


0.39 


P. aeruginosa 5263 


25 


50 


25 


25 


25 


12.5 


P. aeruginosa 28f>2 


50 


50 


25 


25 


25 


12.5 


Candida albicans CCH 442 


>100 


MOO 


>100 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.1 


0.2 


0.39 


0.39 




1.56 


Nocardia asteroides ATCC 9970 


6.2 


12.5 


6.2 


6.2 




25 
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Table 16 fcontmnedt 

In Vitro Antibacterial Activity (MIC V^pgs m us/ml) 





Example Number 


Organisms 


419 


420 


421 


422 


423 


Cntl 


Staph, aureus ATCC 6538P 


0.39 


0.01 


0.05 


0.005 


0.01 


0.05 


Staph, aureus AS 177 


0.78 


0.02 


0.05 


0.01 


0.02 


0.39 


Staph, aureus 5278 


0.78 


0.01 


0.05 


0.005 


0.02 


0.39 


StapA. aureus 642A 


0.78 


0.02 


0.05 


0.01 


0.02 


0.39 


S<ap/i. aureus NCTC10649M 


0.39 


0.01 


0.05 


0.005 


0.02 


0.39 


StopA. aureus CMX 553 


0.78 


0.05 


0.05 


0.01 


0.05 


0.78 


SfapA. aureus 1775 Cipro.R. 


100 


0.39 


0.78 


0.39 


0.78 


>100 


Staph, epidermidis 3519 


0.78 


0.02 


0.05 


0.01 


0.02 


0.39 


Entero faecium ATCC 8043 


3.1 


0.1 




0.05 




0.78 


Strep. 6ovisA5 169 




0.05 


0.1 


0.05 I 


0.2 


1.56 


Strep, agalactiae CMX 508 


3.1 


0.05 


0.05 


0.02 


0.1 


0.78 


Strep, pyogenes EES61 


3.1 


0.05 


0.05 


0.02 


0.1 


0.39 


Strep, pyogenes 930 CONST 


3.1 


0.05 


0.05 


0.05 


0.1 


0.78 


Strep, pyogenes 2548 INDUC 


1.56 


0.02 


0.05 


0.01 


0.05 


0.39 


M.luteus ATCC 9341 


3.1 ' 


"o;r - 


0.2 


0.05 




3.1 


Af . utfeus ATCC 4698 


3.1 


0.1 


0.2 


0.02 


0.1 


1.56 


Escherichia coli Jahl 


0.1 


0.005 


0.05 


0.02 


0.02 


0.05 


E. ecu' SS 


0.02 


0.002 


0.002 


0.0005 


0.005 


0.005 


E.co/i DC-2 


0.78 


0.05 


0.78 


0.1 


0.2 


0.2 


£.ca/iH560 


0.1 


0.005 


0.05 


0.01 


0.02 


0.01 


£.co/iKNK437 


0.78 


0.05 


0.39 


0.2 


0.2 


0.2 


fihter. aerogenes ATCC 13048 


0.2 


0.02 


0.05 


0.05 


0.1 


0.05 


if/ete. pneumoniae ATCC8045 


0.05 


0.01 


0.005 


0.005 


0.01 


0.01 


Providencia stuartii CMX 640 


3.1 


0.39 


1.56 


0.39 ' 


0.39 


0.78 


/>. aeruginosa BMH 10 


0.3 


0.1 


0.78 


0.39 


0.39 


0.1 


P. aeruginosa A5007 


0.78 


0.2 


0.78 


0.39 


0.39 


0.2 


P. aeruginosa K799/WT 


0.78 


0.2 


0.78 


0.78 


0.39 


0.1 


/». aeruginosa K799/61 


0.1 


0.02 


0.05 


0.02 


0.05 


0.02 


Pseudomonas cepacia 2961 


6.2 


0.78 


3.1 


0.78 


0.78 


1 3. 1 


Acinetob.calcoaceticus CMX 669 


0.78 


0.02 


0.05 


0.02 


0.05 


|0.39 


P. aeruginosa 5263 


50 


3.1 


12.5 


3.1 


6.2 


12.5 


P. aeruginosa 2862 


50 


3.1 


12.5 


3.1 


6.2 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>lOO 


>100 


Afyco. smegmatis ATCC 1 14 


0.39 


0.02 


0.1 


0.1 


0.1 


1.56 


Nocardia asteroides ATCC 9970 


50 


3.1 


3.1 


0.78 


6.2 


25 
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Table 16 (continued 
In Vitro Antibacterial Activity (MIC Valu es in ue/ml) 





Example Number 


Organisms 


424 


425 


426 


427 


428 


Pntl 


Staph, aureus ATCC 6538P 


0.01 


0.005 


0,02 


0.005 


0 002 


0 OS 


Staph, aureus A5I77 


0.01 


0.01 


0.02 


0.01 


0 01 

\J.\J X 


0 39 


Staph, aureus 5278 


0.01 


0.01 


0 02 


0 01 

\J.\J X 


dot 

VJ.VJ 1 


0 ^0 

U.J7 


Staph, aureus 642A 


0.01 


0.01 


002 


001 


O01 "~ 


0 ^0 


Staph, aureus NCTC10649M 


0.01 


0 005 


0 02 


001 

\J.\J X 


o on? 


0 ^0 


Staph, aureus CMX 553 


0.02 


0 01 "" 

\J.\J X 


b02 


0 02 "" 




0 78 


S/opA. aureus 1775 Cipro.R. 


0 39 


0 39 


1 S6 


0 


0 


^lori 

->1UU 


Stop/*, epidermidis 3519 


0 01 


0.01 


0 2 


002 


0 01 


OlO ' ' 

U.J7 


Entero.faecium ATCC 8043 






V/.X 


n os 


\3.\3D 


O 7fl 


Sfrep. torn A!) 169 


0 02 


0 1 

\J. I 


0 2 






1 S£ 


■ftrep. agalactiae CMX 508 


0.02 


0 05 


0 1 




0 01 


0 78 
v. /o 


.Strep, pyogenes EES61 


0.02 








0 01 

\J.\J 1 


uoy 


Stfep. pyogenes 930 CONST 


0.02 






0.02 


0.02 


0 78 


S/rep. pyogenes 2548 INDUC 


0.02 1 


0.05 


0 2 


0 01 

\J.\J X 


0 01 

\J.\J X 


0 ^0 

U.J7 


Af. /uteiiy ATCC 9341 


0.05 


0.1 


0 2 


0 05 


0 OS 


^ 1 


M.luteus ATCC 46$$ 


0.05 


0.02 


0 2 


0 05 


0 OS 


1 Sfi 


Escherichia coli Juhl 


0.02 


0.02 


0.1 


O.oi 


0.01 


0 OS 


E. co// SS 


0.002 


0 0005 


0.005 


00005 


0 0005 


0 00s 


E.cotiDC-2 


0.1 


0.2 


0.78 


0.1 


0.1 


0.2 


E. coli H560 


0.02 


0.05 


0.1 


0.01 


0.01 


0.01 


E.ca//KNK437 


0.1 


0.1 


0.78 


0.1 


0.1 


0.2 


E/tfer. aerogenes ATCC 13048 


0.0$ 


0.1 


0.2 


0.05 


0.05 


0.05 


/ttefoy. pneumoniae ATCC8045 


0.005 


0.01 


0.02 


0.01 


0.005 


0.01 


Providencia stuartii CMX 640 


0.78 


0.39 


0.78 


0.78 


0.39 


0.78 


P. aeruginosa BMH 10 


0.2 


0.05 


0.78 


0.2 


0.1 


0.1 


i°. aeruginosa A5007 


0.39 


0.39 


0.78 


0.39 


0.39 


0.2 


/>. aeruginosa K799/WT 


0.39 


0.39 


0.78 


0.39 


0.39 


0.1 


P. aeruginosa K799/61 


0.05 


0.02 


0.1 


0.05 


0.05 


0.02 


Pseudomonas cepacia 2961 


1.56 


0.39 


0.78 


0.78 


1.56 


3.1 


Acinetob.calcoaceticus CMX 669 


0.02 


0.02 


0.2 


0.01 


0.02 


0.39 


aeruginosa 5263 


3.1 


3.1 


6.2 


3.1 


3.1 


12.5 


P. aeruginosa 2862 3 


3.1 


3.1 


26 


6.2 


3.1 


12.5 


Candida albicans CCH 442 


>l00 


>100 


>100 


>100 


>100 


>100 


Afyco. smegmatis ATCC 1 14 


0.1 


0.05 


0.2 


0.2 


0.2 


1.56 


Nocardia asteroides ATCC 9970 


3.1 


3.1 


6.2 


0.78 


1.56 


25 
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Table 16 (continued^ 

fn VitrQ Amitectafcll Activity (MIC Vai w$ in w^M) 







Example 


Number 




Organisms 


429 


430 


431 


432 


433 


Cntl 


Staph, aureus ATCC 6538P 


0.01 


0.05 


0.1 


0.1 


0.01 


0.05 


Staph, aureus A5177 


0.01 


0.1 


0.1 


0.1 


0.02 


0.39 


Staph, aureus 5278 


0.05 


0.05 


0.1 


0.1 


0.02 


0.39 


5/op/z. aureus 642A 


0.2 


0.05 


0.1 


6.1 


0.02 


6.39 


S/ap/i. ouratf NCTC10649M 


0.005 


0.02 


0.78 


6.1 


0.02 


0.39 


S*opA.oureitf CMX 553 


0.02 


0.1 


0.2 


0.1 


0.02 


0.78 


S/opA. aureus 1775 Cipro.R. 


0.39 


0.78 


6.2 


12.5 


1.56 


>100 


Stop/t. epidermidis 3519 


0.05 


0.1 


0.1 


0.1 


0.02 


0.39 


Entero.faecium ATCC 8043 


0.1 


6 39 


0.78 


1.56 


0.2 


0.78 


Srrep. com A5 169 


0.1 


6.39 


0.78 


6.2 


0.78 


1.56 


S/rep. agalacnae CMX 508 


0.1 


0.2 


0.78 


1.56 


0.1 


0.78 


Sfrcp. pyogenes EES61 


0.2 


0 2 


0.78 


1.56 


0 2 


0.39 


Srrep. pyogenes 930 CONST 


0.2 


6.2 


0.78 


1 56 


0.2 


6.78 


Srrep. pyogenes 2548 INDUC 


0.1 


0.2 


0.78 


1.56 


0.2 


0.39 


M.luteus ATCC 9341 


0.2 


0.39 


1.56 


3.1 


0.2 


3.1 


M.luteus ATCC 4698 


0.02 


0.39 


0.39 


1.56 


0.02 


1.56 


Escherichia coli Juhl 


0.2 


0.78 


0.78 


1.56 


0.02 


0.05 


E. cofi SS 


0.01 


0.02 


0.01 


0.005 


0 002 


0.005 


E.co/iDC-2 


1.56 


3.1 


6.2 


50 


6.2 


0.2 


E. co/i H560 


0.39 


0.78 


0.78 


3.1 


6.62 


0.0 1 


£. co/i KNK 437 


1.56 


3.1 


6.2 


25 


1.56 


0.2 


£/tfcr. aerogenes ATCC 13048 


0.78 


1.56 


3.1 


6.2 


1.56 


0.05 


Kteto. pneumoniae ATCC8045 


0.2 


0.39 


0.78 


12.5 


3.1 


0.01 


Providencia stuartii CMX 640 


3.1 


6.2 


25 


100 


115 


0.78 


P. aeruginosa BMH 10 


3.1 


3.1 


12.5 


56 


3.1 


6.1 


P. aeruginosa A5007 


6.2 


6.2 


12.5 


50 


6.2 


0.2 


P. aeruginosa K799/WT 


1.56 


6.2 


12.5 


50 


12.5 


0.1 


P. aeruginosa K799/61 


0.2 


0.39 


0.78 


3.1 


6.39 


0.02 


Pseudomonas cepacia 2961 


3.1 


3.1 


25 


100 


6.2 


3.1 - 


Acinetobxalcoaceticus CMX 669 


0.39 


0.78 


3.1 


3.1 


6.39 


0.39 


P. aeruginosa 5263 


>100 


100 


100 


>100 


100 


12.5 


P. aeruginosa 2862 


>100 


100 


100 


>100 


100 


12.5 


Candida albicans CCH 442 


>106 


>100 


100 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.78 


3.1 


50 






1.56 


Nocardia asteroides ATCC 9970 


6.2 


6.2 


50 






25 
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Table 16 (continued 
In Vitro Antibacterial Activitv (MIC Values in ng/mn 





Example Number 


Organic 


434 


435 


436 


4T7 






Staph, aureus ATCC 6538P 


0.2 


0.01 


0.01 


0.01 


n 


h os 

U.UJ 


Staph, aureus A5177 


0.2 


0.02 


0.02 


0.02 


B'78 " 

V/. / o 


"fflQ — 

U.J;* 


Staph, aureus 5278 


0.2 


0.02 


0 02 


0 02 

U.V/^ 


h 7a 

u. / o 


O 


Staph, aureus 642A 


0.2 


0 02 


0 02 


0 02 


0 78 


O 


Staph, aureus NCTC10649M 


0 2 


0 02 


0 01 


0 09 

U.U* 


0 


u.^y 


Staph, aureus CMX 553 


6.2 


0 02 


0 02 


0 02 


1 SA 
x .JO 


U. /o 


Staph, aureus 1775 Cipro Jl. 


12 5 


3 1 


1 56 




ion 

1UU 


>1UU 


Staph, epidermidis 3519 


0.2 


0 02 


0 02 


0 09 


U.J7 




Entero.faecium ATCC 8043 


3 1 


0 1 

U. I 


0 1 

U.l 


O 09 


1 SA 
I.jO 


U./o 


Strep, bovis A5169 


3 1 








0 7ft 
U. /O 


— 

I. DO 


S/r€p. agalactiae CMX 508 


1 56 


0 0? 


0 0? 

U.UX 


0 09 

u.uz 


f\ 78 
U./o 


U. /o 


Sfrep. pyogenes EES61 


1.56 


0 1 

\J. X 


0 02 


0 09 
U.U^ 


0 7ft 
U./o 


U.JV 


■ttrep. pyogenes 930 CONST 


1.56 


0.1 


0 05 


0 OS 


U.J7 


n 7fi 

U./o 


S/rep. pyogenes 2548 INDUC 


0 78 


0 1 " 


0 09 


n 09 

u.u^ 


O ^0 


u.jy 


M. /jtfiur ATCC £34l 


1 56 


0 1 

V. X 


0 1 


0 09 


O 7ft 
U./o 




M.Wy ATCC 4698 


i 5tf 


0 1 

v/» X 


0 OS 


u.uz 


u./o 




Escherichia coli Juhl 


0.2 


0.01 


0 005 




0 78 
u. / o 


U.UD 


£. co/i SS 


0.02 


0 0005 


0 0005 


0 0005 


0 OS 


0 oos 

U.UUO 


E. co// DC-2 


1.56 


0.1 


0 05 


0.2 


6 2 




£.co//^60 


0.2 


0.02 


0.003 


0.02 


0.78 


0.01 


£. CO//KNK437 


0.78 


0.2 


0.05 


0.2 


6:2 


0.2 


Enter, aerogenes ATCC 13048 


0.39 


0.03 


0.02 


0.05 


3.1 


0.05 


Kleos. pneumoniae ATCC8045 


0.1 


0.005 


0.005 


0.005 


0.39 


0.01 


Providencia stuartii CMX 640 


25 


0.78 


0.39 


0.78 


25 


0.78 


P. aeruginosa BMH 10 


1.56 


0.2 


0.1 


0.39 


0.78 


0.1 


P. aeruginosa A5007 


3.12 


0.39 


0.2 


0.39 


1.56 


0.2 " 


A*, aeruginosa K799/WT 


6.2 


0.39 


0.2 


0.78 


il 


0.1 


/>. aeruginosa K799/61 


0.78 


0.05 


0.02 


0.05 


0.39 


0.02 


Pseudomonas cepacia 2961 


25 ' 


0.78 


0.39 


0.78 


100 


3.1 


Acinetob.calcoaceticus CMX 669 


0.39 


0.05 


0.02 


0.05 


6.2 


0.39 


aeruginosa 5l63 


100 


6.2 


3.1 


6.2 


25 


12.5 


aeruginosa 2862 


100 


6.2 


3.1 


6.2 


50 


12.5 


Candida albicans CCH 442 


>100 


>100 


<100 


>100 


>100 


>100 


Afyco. smef>matis ATCC 1 14 


0.78 


0.05 


0.01 


0.02 


0.78 


1.56 


Nocardia asteroides ATCC 9970 


25 


3.1 


1.56 


1.56 


50 


25 
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Table 16 fconrinntttt 
In Vitro Antibacterial Activity (MIC. Valu es in tig/mil 





Exanrpfc Niunber 


Organisms 


4^9 




AA\ 




AA1 




Staph, aureus ATCC 6538P 


0.01 


0 5 


0 05 


0 1 


0 02 


0 05 


Staph, aureus A5 177 


0.02 


0.2 


0 1 

V. A 


0.1 


005 


0 39 


Staph, aureus 5278 


0.05 


0 2 


0 OS 


0 1 

Vs. a 


0 OS 


0 ^0 

U.J7 


Staph, aureus 642A 


0.05 


0.2 


0 05 


0 1 

\J . A 


0 05 


\J.J 7 


Staph, aureus NCTC10649M 


0.01 


0 05 


n os 


0 1 


0 09 


0 ^0 

U.J7 


Staph, aureus CMX 553 


0.1 


0 39 


0 1 

\J. A 




0 0$ 


0 78 

VI. / o 


Staph, aureus 1775 Cipro.R. 


6 2 


12 5 


62 


3 1 


1 5rf 


^100 

L\J\J 


Staph, epidermidis 3519 


0 02 


0 2 


0 1 

Vt. A 




0 OS 

U.UJ 


0 ^0 


\Entero.faecium ATCC 8043 


o os 




' o 9 
u.z 


o 

u. jy 


0 1 
U. 1 


O 7» 
U. / O 


Strep, bovis A5169 


U.l/J 


0 9 
u.z 


o i 

U. 1 


0 ^0 

U.J7 


U.UJ 


1 S^ 
l.JO 


Strep, amlactiae CMX 508 


o ns 


o i 


n os 


n i 

U. 1 


0 OS 
U.UJ 


O 78 
U. / o 


Strev ovopenes EES61 


n 09 


o os 


U.UJ 


o i 

U. 1 


O 09 

u.uz 


O ^0 

U.J7 


Strev wo penes 930 CONST 


u.uz 


fl 9 

U.Z 


u. 1 


o i 

U.l 


O 09 
U.UZ 


O 78 
U. / o 


StreD dvo penes 2548 ENDUP 


u.uz 


n i 

U. 1 


u. 1 


n i 

U.l 


O 09 
U.UZ 


O 


Af /uteus ATCC 9341 


U.l 

— 


o 78 

U. /o 


U. / o 


i s£ 

l.JD 


o 9 
u.z 


J.l 


/uteiis ATCC 4698 


U.l 


TT55 — 
u.jy 


u.z 


— 

l.JU 


U.l 


1.JD 


Escherichia cnli Juhl 


U.UJ 


n 9 
u.z 


U. I 


u.jy 


n i 

U.l 


O O^ 
U.UJ 




U.UUJ 


o ni 

U.U 1 


U.U 1 


u.jy i 


o oo< 
U.UUJ 


U.UUD 


£ co/iDC-2 


n *\q 

V.J7 


1 s£ 


n 78 
u. / o 


^ i 
j. i 


O 

U.J7 


O 9 

u.z 


£ co/i H5^0 


0.1 


0.39 


0 1 


0.39 


0.05 


0.01 


£ co//KNK437 1 


0.78 


1.56 


6.39 


3.1 


0.39 


0.2 


Enter, aerogenes ATCC 13048 


0.1 


0.78 


0.39 


1.56 


0.39 


0.05 


AT/ete. pneumoniae ATCC8045 


0.1 


0.1 


0.05 


0.2 


0.05 


0.01 


Providencia stuartii CMX 640 


3.1 


12.5 


3.1 


6.2 


1.56 


0.78 


/\ aeruginosa BMH 10 


0.39 


3.1 


0.78 


3.1 


0.39 


0.1 


/\ aeruginosa A5007 


0.78 


6.2 


1.56 


6.2 


0.78 


0.2 


/>. aeruginosa K799/WT 


0.78 ' 


6.2 


3.1 


12.5 


0.78 


0.1 


P. aeruginosa K799/61 


0.1 


0.39 


0.2 


1.56 


d.i 


0.02 


Pseudomonas cepacia 2961 


3.1 


12.5 


6.2 


6.1 


11 


3.1 


Acinetob.calcoaceticus CMX 669 


0.78 


0.78 


0.39 


0.39 


u.l 


0.39 


/\ aeruginosa 5263 


12.5 


100 


25 


<100 


12.5 


12.5 


/\ aeruginosa 2862 


12.5 


100 


25 


<100 


12.5 


12.5 


Candida albicans CCH 442 


<100 


<I00 


<100 


<100 


<100 


>100 


Myco. smegmatis ATCC 1 14 


0.1 


0.39 


0.2 


0.39 


0.05 


1.56 


Nocardia aster oides ATCC 9970 


6.2 


6.2 


25 


12.5 


1.56 


25 
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Table 16 fcontjimeftt 
In Vitro Antibacterial Activity (MIC Values in a ¥ fm\\ 





Example Number 1 


Organisms 


444 


445 


446 


447 


AAQ 

*l'IO 




Staph, aureus ATCC 6538P 


0.02 


0.05 


0.39 


0 1 




0 OS 

U.UJ 


Staph, aureus A5177 


0.05 


0.1 


0.78 


0.1 


0.02 


0 39 


Staph, aureus 5278 


0.02 


0.1 


0.78 


0 2 


0 02 


0 10 

U.J7 


Staph, aureus 642A 


0 05 


0 05 


0.78 


0 1 


0 02 


0 10 


Staph, aureus NCTC10649M 


6 62 


0 05 


0 39 


0 02 


0 02 


n io 


Staph, aureus CMX 553 


0.65 


ti.i 


0 78 


0 05 


0 02 


0 78 


Staph, aureus 1775 CiproJt. 


0.39 


6 2 


so 


\J. t o 


V/. / o 




Staph, epidermidis 3519 


0.05 


0.1 


0 78 


0 05 


0 02 


0 10 


Enter o.faecium ATCC 8043 


0 05 


0 1 


1 1 

J. 1 


0 10 


0 1 

V/. i 


0 78 
U. / o 


4Wp. bovis A5169 H 




0 1 


1 56 


U.J7 


0 9 




Srrep. agalactiae CMX 508 


0.05 


0 1 


0 78 
v/. / o 


0 10 


0o< 


n 78 

U. / o 


Sfrep. pyogenes EES61 


0.05 


0.1 


0 78 


0 2 




0 10 

U.J7 


S/nep. pyogenes 930 CONST 


0.05 


0.1 


1.56 


0 39 


0 1 


0 78 

v. / O 


S*r*p. pyogenes 2548 INDUC 


0.05 


0.05 


1 56 


0 2 


6 l 

V/. 1 


0 10 ' 

U. Dry 


M.luteus ATCC 9341 


0 2 


0 2 


12 5 


0 39 


0 2 


a 1 
J* I 


M/uieuy ATCC 469* 


60s 


6 2 


1 1 


0 7 


0 1 


1 <ft 

LmDO 


Escherichia coli Juhl 


6.01 


0.02 


6.2 


0 39 


0 05 


0 05 


£. co// SS 


6.002 


0 005 


0 2 


0 05 "" 


U.vwJ 


0 oos 


£. co// DC-2 


0.39 


0.2 


100 


3 1 


0 39 


0 2 


£.co//H560 


0.02 


0.05 


12.5 


6J9 


0.05 


0.01 


£.co//KNk437 


0.2 


0.2 


50 


1.56 


0.39 


0.2 


Enter, aerogenes ATCC 13048 


0.05 


0.05 


12.5 


0.78 


0.2 


0.05 


Jtfeftr. pneumoniae ATCC8045 


6.6 1 


0.02 


1.56 


0.39 


0.02 


0.01 


Providencia stuartu CMX 640 


0.78 


0.78 


100 


3.1 


1.56 


0.78 


/\ aeruginosa BMH 10 


0.39 


0.1 


100 


3.1 


0.39 


0.1 


/\ aeruginosa A5007 


0.39 


0.2 


100 


3.1 


0.78 


0.2 


aeruginosa K799/WT 


0.39 


0.2 


50 


3.1 


o:v8~ 


0.1 


P. aeruginosa K799/61 


0.1 


0.05 


1.56 


0.39 


0.1 


0.02 


Pseudomonas cepacia 2961 


1.56 


3.1 


6.2 


3.1 


1.56 


3.1 


Acinetob.calcoaceticus CMX 669 


0.05 


0.2 


3.1 


0.39 


0.1 


0.39 


P. aeruginosa 526$ 


6.2 


6.2 


>100 


>100 


12.5 


12.5 


P. aeruginosa 2862 


6.2 


6.1 


>100 


>100 


12.5 


12.5 


Candida albicans CCH 442 


>166 


>100 


>100 


>100 


100 


>ioo~ 


Myco. smegmatis ATCC 1 14 


0.2 


0.39 


6.2 


6.2 


0.39 


1.56 


Nocardia asteroides ATCC 9970 


3.1 


25 


>100 


25 


12.5 


25 
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Table 16 (continued! 
In Vitro Antibacterial Activity (MIC Values in ug/mn 





Example Number 


Organisms 


449 




22i 


4S2 






Staph, aureus ATCC 6538P 


0.002 


0 005 


0 02 


0 05 

V»vJ 


0 09 


U.uj 


Staph, aureus A5177 


0.005 


0.01 


0.02 


0 05 


0 02 


ft 19 

U.J" 


Staph, aureus 5278 


0.005 


0 01 


0 02 


0 1 


0 09 
u.uz 


O 1Q 

U.J7 


Staph, aureus 642A 


0.005 


0.01 


0 02 


0 OS 


0 OS 


O 1Q 

U.J7 


Stop/z. aureus NCTC10649M 


0.002 


0 01 


0 09 


0 OS 


0 09 
u.uz 


O 1Q 

U.J7 


Staph, aureus CMX 553 


0.005 


0 02 


0 02 


0 OS 


0 09 
u.uz 


0 78 
u./o 


&ap/t. aureus 1775 CiprthR. 


0 1 


0 39 


0 19 


1 Sfi 


0 78 
u. / o 


->1UU 


Stap/i. epidermidis 3519 


0 005 


0 02 


0 09 


0 1 

U. 1 


0 1 

U. 1 


O 

U.J7 


Entero.faeciwn ATCC 8043 


0 09 

U.UZ 


o i 

U.I 


O 1 

U. 1 


— 

u.z 


O 1 
U.l 


ft 7Q 

U./o 


Strep, bovis A5169 


u.ui 




O 9 

u.z 


O 9 

u.z 


U.Z 




SYr^p. agalactiae CMX 508 


0 009 

\J.\J\JA 


hi 

U. 1 


O 1 
U. 1 


U.l 


"O (Vk 
U.Uj 


ft 19 

U. /o 


Strep, pyogenes EES61 


O 0O9 


O 1 

U.l 


O 1 
U. 1 


U.l 






S/rep. pyogenes 930 CONST 


O 0O9 


O 1 


o o^ 

U.Uj 


u.z 




ft TO 

U./o 


Sfrep. pyogenes 2548 INDUC 


O 009 


u.uz 


o o< 

U.U3 


■no 

u.z 


ft 1 
U.l 


ft ID 


Af . /uteuy ATCC 9341 


O O^ 
U.Uj 


U.I 


"ft 1 


ft i 
U.Z 


U.z 


J.l 


A/, /jtfeuy ATCC 4698 


n 09 
u.uz 


U.U3 


O 1 
U.l 


o 7 

u.z 


O 7 
U.Z 


l.DO 


Escherichia coli Juhl 


O 09 


O 09 
U.UZ 


O 1 
U. 1 


O 1 
U. 1 


ft 

U.j 


ft ftc 
U.Uj 


cafi SS 


o oons 

U.UUUO 


O OOfK 
U.UUUj 


o ooo 
u.uuz 


o ohi 

U.UUl 


757F5 — 
U.UZ 


ft ftftc 
U.UUj 


E.coliYXl-2 


0 9 


O 


O 78 
U./O 


O 751 

u. /o 


o 'id 


ft 7 
U.Z 


E. coli H560 


0.01 


0.02 


0.0$ 


0.1 


0.1 


0.01 


E. coli KNK 437 


0.2 


0.2 


1.56 


0.78 


0.39 


0.2 


£>tfc?r. aerogenes ATCC 13048 


0.1 


0.1 


0.1 


0.2 


0.2 


0.05 


Atefoy. pneumoniae ATCC8045 


0.01 


0.02 


0.02 


1.56 


0.05 


u.ul 


Providencia stuartii CMX 640 


0.78 


1.56 


1.56 


3.1 


1.56 


0.7* 


P. aeruginosa BMH 10 


0.39 


0.39 


0.78 


0.78 


0.39 


0.1 


P. aeruginosa A5007 


0.78 


0.78 


1.56 


1.56 


0.78 


0.2 


P.aeni^aK7^/WT 


0.78 


0.78 


3.1 


3.1 


1.56 


0.1 


P. aeruginosa K799/61 


0.05 


0.05 


0.1 


0.2 


0.2 


0.02 


Pseudomonas cepacia 2961 


3.1 


3.1 


1.56 


1.56 


3.1 


3.1 


Acinetobxalcoaceticus CMX 669 


0.02 


0.05 


0.1 


0.1 


0.1 


0.*9 


P. aeruginosa 5263 


12.5 


12.5 


25 


25 


12.5 


12.5 


/\ aeruginosa 2862 


12.5 


12.5 


50 


25 


25 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.02 


o.i 


0.1 


0.05 


25 


1.56 


Nocardia asteroides ATCC 9970 


0.78 


1.56 


0.78 


0.39 


6.2 


25 
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Table 16 rcontimiern 
In Vitro Antibacterial Activity (MIC Values in }lr hn1\ 





Example Number 


Organisms 


454 


455 


456 


457 






Staph, aureus ATCC 6538P 


0.05 


1.56 


0.02 


6.62 


0.02 


0 OS 


Staph, aureus A51TI 


0.05 "' 


1.56 


0.02 


0.05 


0.02 


0 19 


Staph, aureus 5278 


0.05 


1.56 


0.02 


0 05 


0 ft9 


n^o — 


Staph, aureus 642A 


0.05 


1.56 


0.02 


0 02 




U.J7 


Staph, aureus NCTC10649M 


0.05 


"1.56 


0.02 


0 05 


6 07 


n 


Staph, aureus CMX 5jj 


0.1 




0.02 


\J . X 


0 09 


u./o 


Staph, aureus Hl5 Cipro 


1.56 


>100 


0.39 


62 


6 1Q 

U. J37 


^1UU 


Staph, epidermidis 3519 


o.i 




0 02 


U.UJ 




ft ^6 


Entero.faecium ATCC 8043 


0 39 


50 


02 


In 9 


o 9 
u.z 


U./o 


Strep, bovis A5169 


0.78 


>100 


0 2 " 


\J. X 


u.x 


1 

l.JO 


Strep, agalactiae CMX 508 


0.39 


12.5 


0 1 

XI. X 




6 1 

U. 1 


U./o 


Strep, pyogenes EES61 




25 


0 1 


U.UJ 


U.UJ 


n io 


Strep, pyogenes 930 CONST 




12.5 


0 1 '"" 


U.UJ 


U.Uj 


U./o 


Strep, pyogenes 2548 INDUC 


0.39 


12 5 


o i M 


U.UJ 


U.Uj 


u.jy 


M. luteus ATCC 9341 


0.39 


>io0 


0 1 1 

\J . X 


0 2 


0 1 


j* l 


M. luteus ATCC 46% 


0.39 


>100 


0 1 




o i 

U. 1 


i s7 — 


Escherichia coli Juhl 


0.39 


3.1 


0 1 


0 05 


6 m 

U.U 1 


ft os "" 

U.Uj 


E. coli SS 


} 6.62 


3.1 


0.01'"" 


V/.UU 1 


6 ooos 


"fi oris 


E. coli DC-2 


0.78 


>100 


0.78 


02 


0 2 


ft i 


£.a>fi H5tt 


0.39 


6.2 


0.1 


0.05 


0.02 


0.01 


£.co//KNK437 


12.5 


too 


0.39 | 


0.2 


0.2 " 


0.2 


£/iter. aerogenes ATCC 13048 


1.56 


6.2 


0.39 


0.1 


0.1 


0.05 


rLieos. pneumoniae A 1CC8045 


0.1 


1.56 


0.1 


0.39 


0.39 


0.01 


Providencia stuartii CMX 640 


6.2 


>100 


3.1 


1.56 


1.56 


0.78 


/>. aeruginosa BMH 10 


3.1 


>100 


1.56 


0.2 


0.2 


0.1 


aeruginosa A5007 


100 


>100 


1.56 


0.39 


0.39 


0.2 


aeruginosa K799/WT 


106 


>100 


6.2 


1.56 


1.56" 


0.1 


aeruginosa K799/61 


0.2 


6.2 


0.39 


0.2 


0.1 


0.02 


Pseudomonas cepacia 2961 1 


0.78 


12.5 


6.2 1 


0.39 


0.39 


3.1 


Acinetobxalcoaceticus CMX 669 


0.2 


6.2 


0.1 } 


0.1 


0.05 


0.39 


P. aeruginosa 5263 


>100 


>100 


75 ' 


6.2 


12.5 


12.5 


P. aeruginosa 2862 


>100 


>100 


25 


6.2 


6.2 


12.5 


Candida albicans CCH 442 


>ioo 


>100 


>100 


50 


25 ^ 


>100 


Afyco. smegmatis ATCC 1 14 


0.78 


12.5 


0.2 






1.56 


Nocardia asteroides ATCC 9970 


>100 


50 


1.56 






25 
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Table 16 fcontirmeril 
In Vitro Antibacterial A<3wftY (MC Values ffl ng/rol) 





Example Number 


Organisms 


459 


460 


461 

TV ft 


462 


463 


rvifi 

V-Jlli 


Staph, aureus ATCC 6538P 


0.02 


0.05 


0.05 


0.001 


0.005 


0 05 


Stop/i. aureus A5 177 


0.05 


0.05 


0.1 


0.005 


0 01 


0.39 


Stop/t. aureus: 5278 


0.05 


0.05 


0.1 


0 005 


o'tiT" 


039" 


Staph, aureus 642A 


0.05 


0.05 


0 1 


0.005 


0 01 


0 39 


5<ap/i. aureus NCTC10649M 


0.05 


0.05 


0.1 


0.002 


0 005 


039 


Staph, aureus CMX 553 


0.05 


0.05 


0 1 


0.005 


0.01 


0.78 


ttap/i. aureus 1775 CiproJl. 


0.78 


3.1 


6.2 


0.2 


0.39 


>100 


Staph, epidermidis 3519 


0.05 


[0.1 


0.1 


0.005 


0.01 


0.39 


Entero.faecium ATCC 8043 


0.1 


0.1 


0.2 


0 05 


0 05 


ft 78 


Strep, bovis A5169 


0 1 


0.1 


0 39 


0 05 


ft 05 




S/rep. agalactiae CMX 508 


0 02 


0 05 


0 39 

U.J7 


ft ft2 


ft 05 


ft 78 
u. / o 


Sfrep. pyogenes EES61 








ft 02 


ft 05 


ft W 


S/rep. pyogenes 930 CONST 








0 02 


ft ft5 


: U. / O 


S/rep. pyogenes 2548 INDUC 


0 05 


0 02 


0 1 


ft ft2 


ft OS 

U.uJ 


ft 

U.J7 


M.luteus ATCC 9341 


0 1 


til 


ft 9 


ft ftS 


ft ftS 




M Aureus ATCC 4698 


■ft" i 


ft 7 


ft 0 




ft ft9 




Escherichia coli Juhl 


001 


0 02 


0 05 


0 05 


0 05 


ft ft5 


£. co/z SS 


O.002 


0 001 

V/. \J\J J. 


0 02 


ft ftftftS 


ft ftft2 


ft ftft5 


E. co/i DC-2 


0.2 


0 1 


0 39 


0 39 


0 39 


0 1 


E. co// H560 


0.05 


0.005 


0.05 


0.05 | 


0.05 


0.01 


E. co//KNK437 


0.2 


0.1 


0.39 


0.39 


0.2 


0.2 


E/iter. aerogenes ATCC 13048 1 


0.1 


0.05 


0.05 


0.1 


0.1 


0.05 


A7<?fo. pneumoniae ATCC8045 


0.01 


0.01 


0.02 


0.02 


0.02 


0.01 


Frovidencia stuartii CMX 640 


0.78 


0.39 


0.39 


0.39 


0.78 


0.78 


P. aeruginosa BMH 10 . 


0.39 


0.1 


0.39 


0.39 


0.39 


0.1 


P. aeruginosa A5007 


0.78 


0.2 


0.39 


0.39 


0.39 


0.2 


aeruginosa K799/WT 


0.78 


0.39 


b".39- 1 




539 


0.1 


/\ aeruginosa K799/61 


0.1 


0.02 


0.05 


0.02 


0.02 


0.02 


Pseudomonas cepacia 2961 


3.1 


0.78 


0.78 


0.39 


0.39 


3.1 


Acinetob.calcoaceticus CMX 669 


0.05 


0.05 


0.1 


0.05 


0.1 


0.39 


J\ aeruginosa 5263 


6.2 


3.1 


6.2 


3.1 


6.2 


12.5 


/\ aeruginosa 2862 


6.2 


3.1 


6.2 


6.2 


6.2 


12.5 


Candida ato/ca/ts CCH 442 


>100 


>100 


>(00 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.1 


0.05 


0.1 


0.1 


0.39 


1.56 


Nocardia asteroides ATCC 9970 


3.1 


1.56 


3.1 


3.1 


3.1 


25 
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Table 16 fcontinnerft 
In Vitro Antihacterial Activity (MIC Values in ug/mn 





Example Number 


Organisms 


464 


46S 


466 


SHU 


HOP 


L-M 


Staph, aureus ATCC 6538P 


0.005 


0.1 


0.05 


0.39 


0 002 


0 OS 


Staph, aureus A5177 


0.005 


0.2 


0.05 


0.39 


0 005 


0 


titap/L aureus 5278 


0.005 


0.2 


0.05 


0.39 






5tap/L aureus 642A 


0.005 


0.2 


0.1 


0.39 


0 005 




StopA. owrewj NCTC10649M 


0.005 


0.2 


0 05 


0 39 


U.vU* 




Stop*, ourewj CMX 553 


0.005 


0.2 


01 


0 39 


dote 


0 78 


5ftpA. ourau 1775 Cipro Jl. 


0.39 


100 


i!& 


25 1 


0 02 




epidermidis 3519 


0.005 


0.2 


0.05 


0 39 


0 005 


0 

U.J7 


Entero.faecium ATCC 8043 


0 05 


1 56 


0 2 


0 78 


\J.\J L 


u. /o 


S*r«p. torn A5169 


0.1 


25 






0 007 


r«r 

l.JU 


agalactiae CMX 508 


0.1 


1.5tf 


0.1 


0.78 


S fiol 


0 78 


S/rep. pyogenes EES61 


0.1 


6.2 


0 2 


0 78 


0 002 


0 


pyogenes 930 CONST 


0.1 


6.2 


0 1 


1.56 j 


0 002 


0 78 


•Srep. pyogenes 2548 INDUC 


0.05 


1.56 


b.i 


0 78 \ 


0 002 


0 ^0 


M.luteus ATCC 9341 


0.1 


12 5 


0 2 


l.JU 


o nns 


1 


M.luteus ATCC 4&>fc 


0.05 " 


1 56 




l.JU 


n on 5 


... 


Escherichia coli Mil 


0.1 


1 56 


0 02 


0 39 


0 01 


\JJUD 


£. cotf SS 


b.oods 


O.Of! 


6 002 


0 05 


0 001 


n on5 


£.co//DC-2 


0.78 


100 


0.2 


1 56 


0 05 


0 7 


£.a>A*H56() 


0.1 


3.1 


0.02 


0.39 


0.01 


0.0 1 


£.co/*KNK437 


0.39 


50 


0.2 


1.56 


0.1 


0.2 


£>i/er. aero genes ATCC 1 3048 


0.1 


6.2 


0.1 


0.78 


0.05 


0.05 


iHeta. pneumoniae ATCC8045 


0.05 


0.78 


0.02 


0.2 


0.005 


0.01 


Providencia stuartu CMX 640 


1.56 


100 


1.56 


6.2 


o.i 


0.78 


/\ aeruginosa BMH 10 


0.78 


100 


0.2 


1.56 


o.i 


0.1 


/\ aeruginosa A5007 


0.78 


100 


0.39 


3.1 


0.1 


0.2 


aeruginosa K799/WT 


0.78 


50 


0.78 


6.2 


0.1 


0.1 


/>. aeruginosa K799/61 


0.05 


1.56 


0.1 


0.39 


0.05 


0.02 


Pseudomonas cepacia 2961 


0.78 


12.5 


1.56 


12.5 


0.78 


3.1 


Acinetobxalcoaceticus CMX 669 


0.1 


6.2 


0.1 


0.78 


0.01 


0.39 


/\ aeruginosa 5263 


50 


>100 


6.2 


50 


1.56 


12.5 


aeruginosa 2862 


50 


>100 


6.2 


50 


1.5* 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


25 


>100 


Mya>. smegmatis ATCC 1 14 


0.1 


12.5 


0.1 


3.1 


0.01 


1.56 


Nocardia asteroides ATCC 9970 


6.2 


50 


1.56 


25 


0.2 


25 
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Tabic 16 fcpntumrt) 

In Vitro Antibacterial Activity (MIC Values in yyhrti) 





Example Number 


Organisms 


469 


470 


471 


472 


Cntl 


Staph, aureus ATCC 6538P 


0.05 


0.05 


0.005 


0.1 


0.05 


Staph, aureus A5177 


0.05 


0.05 


0.005 


0.1 


0.39 


Staph, aureus 5278 


0.05 


0.05 


0.005 


0.1 


0.39 


Staph, aureus 642A 


0.05 


0.05 


0.01 


0.1 


0.39 


StapA. aureus NCTC10649M 


0.05 


0 05 


0.005 


6.1 


0.39 


Staph, aureus CMX 553 


0.1 


6.1 


0.05 


0.2 


0.78 


S/apA. oMreitf 1775 Cipro Jv. 


3.1 


0 78 


0 39 


12.5 


>100 


SttpA. epidermidis 3519 


0.05 


0.05 


0.02 


0 1 


0 39 


Enter o.faecium ATCC 8043 


0.1 


0 2 


0 02 


'd"2 


ft 7$ 


Srrep. fo?vw A5169 


0 1 


0 02 


0 02 




1 56 


Srrep. agalactiae CMX 508 


0.1 


0 02 


0 000*5 


0 2 


0 78 


S/rep. pyogenes EES&1 


0.1 


0.02 


0 0005 


0 1 


0 39 


Strep, pyogenes 930 CONST 


0.1 


0 05 


0 02 


0 1 


0 78 


Sfrep. pyogenes 2548 INDUC 


0.05 


O.tiS 


6.065 


OA 


6.^9 


M.luteus ATCC 9341 


"6.2 


0.39 


0.1 


0.78 


3.1 


M.luteus ATCC 4698 


0.2 


0.2 


0.05 


0.78 


1.56 


Escherichia coli Juhl 


0.61 


0.39 


0.005 


0.05 


0.05 


E. coff SS 


0.005 


0 02 


0 0005 


0.01 


0.005 




0.1 


1.56 


0 2 


0 78 


0 2 


E.co// H560 


0 02 


0 2 


0 02 


0 1 

VI. 1 


0 01 


E. co/i KNK 437 


6.1 1 


1.56 


0.1 


0.78 


0.2 


Enter, aero genes ATCC 13048 


0.05 


0.78 


0.05 


0.2 


0.05 


«eto. pneumoniae ATCC8045 


0.005 


0.1 


0.005 


0.05 


0.01 


Providencia stuartU CMX 640 


0.39 


3.1 


0.78 


1.56 


0.78 


P. aeruginosa BMH 10 


0.1 


1.56 


0.2 


0.39 


0.1 


/\ aeruginosa A5007 


0.2 


3.1 


0.39 


0.78 


6.2 


P. aeruginosa K799/WT 


0.2 


3.1 


0.39 


0.78 


0.1 


P. aeruginosa K799/ril 


6.65 


0.39 


0.05 


0.05 


0.02 


Pseudomonas cepacia 2961 


1.56 


12.5 


3.1 


3.1 


3.1 


Acinetob.caicoaceticus CMX 669 


0.1 


0.39 


0.05 


0.78 


0.39 


P. aeruginosa 5263 


3.1 


50 


6.2 


25 


12.5 


aeruginosa 2862 


3.1 


50 


6.2 


25 


12.5 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


Mko. smegmatis ATCC 1 14 


6.2 


1.56 


0.05 


0.1 


1.56 


Nocardia asteroides ATCC 9970 


1.56 


1.56 


3.1 


12.5 


25 
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Table 16 fcontinnerit 
In Vitro Antibacterial Activity (M\C. Values in iip/mn 





Example Number 


Organisms 


566 


•jut 


SAX 


juy 


S70 

j/U 




Staph, aureus ATCC 6538P 


0.02 


0.02 


0.02 


0.02 


0 01 
u.u 1 


0 2 

u.x. 


Staph, aureus A5177 


0.05 


0.05 


0.02 


0.05 


0 02 


0 19 

U.J 7 


Staph, aureus 5278 


0.0* "" 


0.05 


0 02 

U.U A. 


0 05 

U.UJ 


0 01 

U. u 1 


U. J 


Staph, aureus 642A 


0 03 


0.05 


0 02 

U.U a. 


0 05 
u.uj 


0 01 
u.u 1 


0 10™ 


Staph, aureus NCTC10649M 


0.05 


0 02 


0 02 


0 05 


U.UUJ 


0 10 

U.J7 


Staph, aureus CMX 553 


0.05 


0 05 

u.uj 


0 05 


0 05 


0 02 

U.UX 


1 56 

1 .JO 


Staph, aureus 1775 Cipro.R. 


0.78 


0 78 


0 78 
u. / 0 


078 
v. / 0 


0 78 
u. / 0 


->1UU 


Staph, epidermidis 3519 


0 05 


0 03 


OOi 


0 05 

v.UJ 


u.u^ 


0 1Q 


Enter o.faecium ATCC 8043 


0 1 


0 i 

U. X 


0 OS 


0 7 


n os 
u.uj 


O 751 
U./ 0 


Strep, bovis A5169 


0 05 


0 1 "" 

U . X 


v.UJ 


0 9 


0 ns 

U.UJ 


1 S£ 
I.jO 


S*r£p. agalactiae CMX 508 


665 


0 1 

U. X 


0 OS 

v.UJ 


0 1 

V/. 1 


U.Ul 


O 752 
U./o 


Strep, pyogenes EES61 


0.05 


0.1 


0 OS 

V/.vJ 


0 1 
u. 1 


0 07 

U.UZ 


0 78 
U. / O 


S/r<?p. pyogenes 930 CONST 


0.05 


0.1 


065 


0 1 

VI. X 


0 07 


0 78 
u. / 0 


Strep, pyogenes 2548 INDUC 


0.05 


0 05 


0 05 

U.UJ 


0 1 

V. X 


0 07 


0 10 

U.J7 


M.luteus ATCC 9341 


0 1 


0 2 


0 05 


0 9 


0 lis 

U.UJ 


J. 1 


M.luteus ATCC 4698 


6 l 


0 2 






n ns 

U.Uj 


1 ^£ 
1 JO 


Escherichia coli Juhl 


0 05 

U.UJ 


n 05 

U.U J 


ooi 




Ooi 

U.U I 


0 OS 
U.Uj 


E. co// SS 


0 001 


0 01 

U.U A 


0002 

U.UU^- 


U.UU J 


0 001 

U.UUi 


O OO S 
U.UUj 


E.coliDC-2 


62 


0.39 


0 1 


6 l 

U • X 


0 1 

u. 1 


0 10 

U. D^7 


E. coli H5f>0 


0.01 


6.05 


0.01 


0.01 


0.02 


0.01 


E. coli KNK 437 


0.2 


0.2 


0.05 


0.1 


6.1 


0.2 


Enter, aerogenes ATCC 13048 


0.05 


0.05 


0.02 


0.05 


0.05 


0.05 


/ffeZw. pneumoniae ATCC8045 


0.01 


0.02 


0.002 


0.01 


0.05 


0.01 


Providencia stuartii CMX 640 


6.78 


0.78 


0.39 


0.78 


0.78 


0.78 


/>. aeruginosa BMH 10 


0.2 


0.39 


6.1 


0.2 


0.39 


0.1 


/>. aeruginosa A5007 


6.39 


0.39 


6.2 


0.39 


0.39 


0.2 


P. aeruginosa K799/WT 


0.78 


1.56 


0.2 


0.39 


0.78 


0.39 


/>. aeruginosa K799/61 


6.65 


6.1 


0.61 


0.05 


6.1 


0.02 


Pseudomonas cepacia 2961 


1.56 


1.56 


0.78 


6.78 


0.78 


12.5 


Acinetob.calcoaceticus CMX 669 


0.05 


0.05 


0.02 


0.02 


0.05 


0.39 


aeruginosa 


3.1 


12.5 


1.56 


3.1 


6.2 


12.5 


P. aeruginosa 2862 


3.1 


6.2 


1.56 


3.1 


6.2 


25 


Candida albicans CCH 442 


>100 


>100 


>100 


>100 


>100 


MOO 


Afyco. smegmatis ATCC 1 14 


0.01 


0.05 


0.02 


0.05 


0.02 


0.39 


tiocardia asteroides ATCC 9970 


0.39 


0.39 


6.2 


1.56 


1.56 


25 
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Tat>ie 16 (continued) 

In Vitro Antibacterial Activity (MIC Values in u ? /mn 







!!!•]£! 






Oreamsms 


571 


572 


S7^ 

j / j 


S74 


3J2. 


rwi 

VJlll 


Staph, aureus ATCC 6538P 


0.02 


0.02 


0 05 


001 


0 05 


0 2 


Staph, aureus A5171 


0.05 


0.02 


0 05 


0 02 


0 OS 


0 10 


Staph, aureus 5278 


0 05 


0 05 


hi 

\j. i 


0 09 


0 OS 

U.UJ 


O lO 


Staph, aureus 642 A 


0 05 


002 


0 05 


0 02 


U.UJ 


O 10 

u.jy 


Staph, aureus NCTC10649M 


0 02 




0 OS 

U.UJ 


0 01 

U.U 1 


OOS 
U.Uj 


O 1Q 


Staph, aureus CMX 553 


0.05 


0 02 


0 OS 


0 09 


0 OS 
U.Uj 


I.jO 


Staph, aureus 1775 Cipro Jt. 


0 78 


0 78 

v. / O 


0 7R 
u. / o 


0 7K 
u. / o 


1 S£ 
1. JO 


^.lftft 


Staph, epidermidis 3519 


0 05 


n os 


n os 


o rt9 
u.ux 


O OS 
U.Uj 


ft io 
u.jy 


\En&o.faeciwn ATCC 8043 


U. i 




O 9 
u.z 


ft 1 
U.l 


ft 9 
U.Z 


ft 

U. /o 


Strep, bovis A5 169 


0 2 


U. 1 


ft 1Q 
U.J7 


O 1 
U. 1 


U.Z 


l.JU 


Streo. asalactiae CMX 508 


ft 1 


ft ft9 
U.UZ 


ft 9 
U.Z 


ft i 
U.I 


ft O 
U.Z 


U./O 


Strep, pyogenes EES61 


0 9 

U.Zr 


ft ft9 
U.UZ 


ft lO 


ft i 
U. I 


ft 1 
U.l 


U./o 


StreD. vvosenes 930 CONST 


A 1 
U. 1 


ft ft^ 
U.Uj 


n 9 


ft ft^ 
U.Uj 


U.Z 


™_ 
U./o 


Strep, pyogenes 2548 INDUC 




ft ft^ 
U.U J 


"o i 


ft f\< 
U.Uj . 


U.l 


U.39 


Af . /itfeos ATCC 9341 


0 1Q 


ft ftS 
U.Uj 


o" 


0 1 
U. I 


ft 9 

U.Z 


J.I 


M./wteitf ATCC4&8 


ft 


ft ftS 
U.Uj 


ft 1Q 

U.J7 


........ 

U.l 


..... 

U.Z 


I.JO 


Escherichia coli Juhl 


\J.\JZ* 


ft ft 1 
U.U 1 


U.UJ 


u.uz 


U.Uj 


ft ft^ 
U.Uj 


E. SS 


o ooos 

U.UUU J 


ft ftftl 
U.UU1 


ft ftOS 
U.UUj 


u.uuz 


OOft9 

u.uuz 


ft ftft^ 
U.UUj 


£. co// DC!-2 


0 2 


0 "i" 

U. X 


U.J7 




ft 1Q 

U.J7 


ft 1Q 


£. coli H560 


U.U X 


ft 01 

U.U 1 


oris 

U.U*) 


nnt 

U.U 1 


ft ft9 
U.UZ 


ft ftl 

U.U1 


£. co/i KNK 437 


0.2 


0.1 


0.39 


0.1 


0.2 


0.2 


Enter, aerogenes ATCC 13048 


0.05 


0.1 


0.2 


0.05 


0.1 


0.05 


Klebs. pneumoniae ATCC8045 




0.05 


0.05 


0.02 


0.01 


0.01 


Providencia stuartii CMX 640 


0.78 


0.39 


1.56 


0.78 


0.78 


0.78 


P. aeruginosa BMH 10 


0.2 


0.2 


0.39 


0.39 


0.39 


0.1 


P. aeruginosa A5007 


0.39 


0.39 


0.78 


0.39 


0.78 


0.2 


P. aeruginosa K799/WT 


0.78 


0.78 


1.56 


0.39 


1.56 


u.j9 


P. aeruginosa 


0.02 


0.1 


0.2 


0.02 


0.05 


u.u2 


Pseudomonas cepacia 2961 


1.56 


1.56 


1.56 


0.78 


1.56 


12.5 


Acinetobxalcoaceticus CMX 669 


0.02 


0.05 


0.1 


0.02 


0.05 


0.39 


/\ aeruginosa 5263 


12.5 


3.1 


25 


3.1 


12.5 


12.5 


P. aeruginosa 2862 


12.5 


6.2 


12.5 


3.1 


12.5 


25 


Candida albicans CCH 442 


MOO 


>100 


>100 


>100 


>100 


>100 


Myco. smegmatis ATCC 1 14 


0.01 


0.02 


0.1 


0.02 


0.02 


0.39 


Nocardia asteroides ATCC 9970 


1.56 


0.78 


o.2 


0.39 


1.56 


25 
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Table 16 fconthmaft 
In Vitro Antibacterial Activity (MIC Values in fi^/mn 





Example Number 


Organisms 


576 


577 


Pntl 








Staph, aureus ATCC 6538P 


0 01 


0 02 


02 








Staph, aureus AS177 


0 02 


0 OS 

V/.VJ 


ft *Q 








Staph, aureus 5278 


0 02 


0 OS 


O 10 








Staph, aureus 6A2A 


ri 09 


O OS 


O 10 








Staph, aureus NCTC10649M 


0 ft? 


0 09 


O 10 

UJ7 








Staph, aureus CMX 553 


o o? 


O OS 
\JAJD 


"fXJK — 








Staph, aureus 1775 Cipro.R. 


0 1Q 


O 78 


>1UU 








Staph, epidermidis 35 19 


fl 09 


O O? 


U.jV 








\Entero.faecium ATCC 8043 


o os 


O 1 
U. I 


O 78 

U. /o 








Strep, bovis A5169 


o os 


O 1 


I. DO 








Strep, agalactiae CMX 508 


o ft? 


O 1 


O 78 
U. /o 








Strep, pyogenes EES61 




O 1 


O 78 
U. /O 








Strep, pyogenes 930 CONST 




U.l 


n 78 M 
U./o 








Strep, pyogenes 2548 INDUC 




U.U.7 


n io 








M. luteus ATCC 9341 




O 1 


i i 








M. luteus ATCC 4698 


o os 


U. 1 


1 S£ 








Escherichia coli Juhl 


0 01 

U.Ui 


0 01 
U.UI 


U.Uj 








coli SS 


O 001 


o oos 

U.UUj 


o ons 

U.UU3 










0 OS 


O 1 
U. 1 


iri id 








E.a>/j'H560 


0.002 


0.01 


0.01 








E. coli KNK 437 


0.05 


0.1 


0.2 








Enter, aerogenes ATCC 13048 




0.05 


0.05 








JHeta. pneumoniae ATCC8045 


0.01 


0.02 


0.01 








Providencia stuartU CMX 640 


0.39 


0.78 


0.78 








/\ aeruginosa BMH 10 


0.1 


0.1 


0.1 








/\ aeruginosa A5007 


0.1 


10.2 


0.2 








#>. aeruginosa K799AVT 


0.2 


0.39 


0.39 










0.05 


0.05 


0.02 








Pseudomonas cepacia 2961 


0.78 


1.56 


12.5 








Acinetobxalcoaceticus CMX 669 


0.1 


0.05 


0.39 








aeruginosa 5263 


1.56 


3.1 


12.5 








aeruginosa 286>2 


1.56 


3.1 


2* 








Candida albicans CCH 442 


>100 


>100 


>100 








Myco. smepmatis ATCC 1 14 


0.1 


0.05 


0.39 








Nocardia asteroides ATCC 9970 


1.56 


1.56 


25 1 
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Certain compounds of the invention show particular superiority over compounds 
exemplified in previous applications. For example, compounds of Examples 420 and 566- 
577 all possess MIC activity equal to or better (i.e., lower MIC value) than the criteria 
shown in Table 17, except for the Candida albicans organism, where the MIC data must be 
greater than 100. The comparative data for a ciprofloxacin standard are also given. These 
criteria were chosen because a compound possessing such an MIC profile shows 
exceptional promise of activity against a representative class of clinically troublesome 
organisms. 



7We 17 

Criteria of Superior 
In Vitro Antibacterial Activity (MIC Values in fig/mH 



Organisms 


Criteria 


Cipro. Cntl 


Staph, aureus 1775 Cipro JL 


0.78 


>100 


Providencia stuartii CMX 640 


1.56 


0.78 


P. aeruginosa BMH 10 


0.39 


0.1 


P. aeruginosa A5007 


0.39 


0.1 


Pseudomonas cepacia 2961 


0.78 


3.1 


Acinetob.calcoaceticus CMX 669 


0.78 


0.78 


Myco. smegmatis ATCC 1 14 


1.56 


0.78 


Candida albicans CCH 442 


>100 


>100 



The compounds from Examples 254, 257, 263, 271, and 341 also meet these 
criteria. However, these latter compounds are deemed inferior to the compounds of 
Examples 420 and 566-577 for the following reasons. 

The compound of Example 254: In-vitro cytotoxicity data obtained in a standard 
calf-thymus topoisomerase II assay was found not to meet the cytotoxicity criterion of 2 
fig/mL. 

The compound of Example 257: LD50 (IP) toxicity data obtained in a standard 
mouse model was found to be lower than the LD50 criterion of 50 mg/kg. 

The compound of Example 263: LD50 (IP) toxicity data obtained in a standard 
mouse model was found to be lower than the LD50 criterion of 50 mg/kg. 

The compound of Example 271: the solubility of this compound was found not 
to meet the solubility criterion of at lease 0.08 mg/mL. 
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The confound of Example 341 : Whole-cell cytotoxicity data obtained in a 
standard Chinese Hamster ovarian assay was found not to meet the cytotoxicity criterion of 
70^g/mL. 

It is understood that the foregoing detailed description and accompanying 
5 examples are merely illustrative and are not to be taken as limitations upon the scope of the 
invention, which is defined solely by the appended claims and their equivalents. Various 
changes and modifications to the disclosed embodiments will be apparent to those stalled in 
the art Such changes and modifications, including without limitation those relating to die 
chemical structures, substituents, derivatives, intermediates, syntheses, formulations 
10 and/or methods of use of the invention, may be made without departing from the spirit and 
scope thereof. 
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WHAT IS CLAIMED IS: 

1 . A compound having the formula 



R 5 O 




COOR 4 



or a pharmaceutically acceptable salt, ester or amide thereof, wherein 

R 1 in formula (I) is selected from (a) loweralkyl, (b) loweralkenyl, (c) halo(lower-alkyi), 
(d) loweralkoxy, (e) cycloalkyl of from three to eight carbon atoms, (f) phenyl, (g) 
substituted phenyl, (h) halo, (i) cyano, (j) nitro, (k) bicycloalkyl, (1) loweralkynyl, (m) 
loweralkoxycarbonyl, (n) nitrogen-containing aromatic heterocycle, (o) halo-substituted 
nitrogen-containing aromatic heterocycle, (p) a 4-, 5- or 6-membered cyclic ether, and (q) 
-NR 7 R 8 where R 7 and R 8 arc independently selected from the group consisting of 
hydrogen, loweralkyl and alkanoyl of from one to eight carbon atoms or, taken together 
with the nitrogen atom to which they are attached, R 7 and R 8 form a 5-, 6- or 7-membered 
heterocycle; 



R 2 in formula (I) is selected from (a) halogen, (b) loweralkyl, (c) loweralkenyl, (d) 
cycloalkyl of from three to eight carbons, (e) cycloalkenyl of from four to eight carbons, (f) 
loweralkoxy, (g) aryloxy, (h) aryl(loweralkyl)oxy, (i) arylfloweralkyl), (j) cycloalkyi- 
Goweralkyl), (k) amino, (1) (loweralkyl)amino, (m) arylGoweralkyl)-amino, (n) hydroxy- 
substituted Goweralkyl)amino, (o) phenyl, (p) substituted phenyl, (q) bicyclic nitrogen- 
containing heterocycle, (r) nitrogen-containing aromatic heterocycle, (s) nitrogen- 
containing heterocycle having the formula 




(t) non-nitrogen-containing heterocycle having the formula 
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25 where x is zero, one, two or three; 

R 9 is selected from the group consisting of (i) -(CH2)nr where where m is one, two or 
three, and (ii) -(CH2) n R 13 (CH2)p- where is selected from -S-, -O- and -NH-, R*0 
is CH2, or when R 9 is selected from option (i) may be O, S or N, n is one or two, and p 
30 is one or two; and R 31 is -(CH2)qR 32 - where R 32 is selected from -S- and -O-, and q is 
one, two or three; and Y is independently selected at each occurrence from the group 





consisting of: 






w 


lAIUPM 1 Inrl 

iOWCToULyi, 




fitt 


nyciroxy, 












I kUU \l U WCTaJJty 1 ) y 






iiyuiUAjr~aUUaUUllGU 1U WClaUty 1, 






1 <"iiiim »1 1 Iron w it oml ma 

loweraiKcnyiamuio, 




(vii) 


loweralkylamino, 


40 


(viii) 


loweralkoxy, 




(ix) 


Ooweralkoxy)loweralkylamino, 




(x) 


loweralkoxyGoweralkyl), 




(xi) 


loweralkoxy(Ioweralkoxy)(loweralkyl), 




(xii) 


hydroxy-substituted loweralkyl, 


45 


(xiii) 


imino, 




(xiv) 


alkoxycarbonyl, 




(xv) 


carbamoyl, 




(xvi) 


arylGoweralkyl), 




(xvii) 


aminoxy 


50 


(xviii) 


aminofloweralkyl), 




(xix) 


halo(loweralkyl)amino, 




(XX) 


haloGoweralkyl)amino(loweralkyl), 




(xxi) 


thioloweralkoxy(loweralkyl), 




(xxii) 


aminothioloweralkoxy, 


55 


(xxiii) 


cycloalkyl of from three to six carbon atoms, 
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(xxiv) cycloalkyl(loweralkyl), 

(xxv) cycloalkylamino, 

(xxvi) phenyl, 

(xxvii) substituted phenyl, 

(xxviii) substituted phenyl(loweralkyl) 

(xxix) nitrogen-containing aromatic heterocycle, 

(xxx) -NR 1 1r12 where R 11 and R 12 are independently selected from 
hydrogen and loweralkyl or, when one of R 1 1 and R 12 is hydrogen, the other is alkanoyl 
of from one to eight carbon atoms, an alpha-amino acid, or a polypeptide residue of from 
two to five amino acids, and 

(xxxi) -C(R21)(r22 )NH2 where R 2 * and R 22 are independently selected from 
among hydrogen, loweralkyl, hydroxy-substituted loweralkyl, aminoOoweralkyl), 
loweralkoxy-Goweralkyl), ttooloweralkoxyOoweralkyl), cycloalkyi of from three to six 
carbon atoms, and loweralkyl substituted with nitrogen-containing aromatic heterocycle 
(or, taken together with the carbon atom to which they are attached, R 21 and R 22 form a 
ring structure selected from cycloalkyi of from three to six carbon atoms and nitrogen- 
containing heterocycle); 

R3 is selected from the group consisting of hydrogen, halogen and lo weralkoxy; 

R 4 is selected from the group consisting of hydrogen, loweralkyl, a pharmaceutically 
75 acceptable cation, and a prodrug ester group; 

R 5 is selected from the group consisting of (a) hydrogen, (b) halogen, (c) hydroxy, (d) 
loweralkyl, (e) halo(loweralkyI), (f) loweralkoxy, and (g) -NR^R 14 where R 13 and R 14 
arc independently selected from the group consisting of hydrogen, loweralkyl, hydroxy- 
substituted loweralkyl, loweralkoxy(loweralkyl), and alkanoyl of from one to eight carbon 
80 atoms; and 

A is =N- or =CR 6 -, where R 6 is selected from the group consisting of (a) hydrogen, (b) 
halogen, (c) loweralkyl, (d) halo(lowendkyl), (e) hydroxy-substituted loweralkyl, (f) 
loweralkoxyOoweralkyl), (h) loweralkoxy, and (i) aminoaoweralkyl); or, taken together 
with the atoms to which they are attached, R 1 and R 6 form a 6-membered saturated ring 
85 optionally containing an oxygen or a sulfur atom and optionally substituted with 
loweralkyl; 

provided that, when R 5 is hydrogen and A is =CH-, R 1 is not unsubstituted phenyl. 
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2. A compound according to Claim 1 wherein A is =CR6- and R<> is selected 
from the group consisting of halogen, loweralkyl, haloQoweralkyl), hydroxy-substituted 
loweralkyl, loweralkoxyfloweralkyl), loweralkoxy, and aminoOoweralkyi). 

3 . A compound according to Claim 2 wherein R3 is halogen. 

4. A compound according to Claim 3 wherein R5 is selected from the group 
consisting of hydrogen, loweralkyl, haloQoweralkyl), and -NR 13 R 14 where R 13 and R 14 
are as previously defined. 

5. A compound according to Claim 4 wherein R 1 is selected from the group 
consisting of cycloalkyl of from three to eight carbon atoms and substituted phenyl 

6 . A compound according to Claim 5 wherein R 6 is selected from the group 
consisting of halogen, loweralkyl, and loweralkoxy. 

7. A compound according to Claim 6 wherein R 2 is selected from the group 
consisting of tricyclic nitrogen-containing heterocycle and a nitrogen-containing heterocycle 
having die formula 

R «■ w. 

where R 9 , Y and x are as previously defined. 
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8 . A compound according to Claim 7 wherein R 2 is selected from the group 
consisting of 




where Y and x are as previously defined 

9. A compound according to Claim 8 wherein x is one or two and Y is 
selected from the group consisting of-NR 1 !r 12 and -C(R 21 )(R 22 )NH2, where R 1 1 , 
R 12 R 21 and R 22 are as previously defined. 

10. A compound according to Claim 2 wherein R 6 is methyl 

11. A compound according to Claim 10 wherein R^ is halogen. 

1 2. A compound according to Claim 1 1 wherein R 5 is selected from the group 
consisting of hydrogen, loweralkyl, halo(loweralkyl), and -NR 13 R 14 where R 13 and R 14 
are as previously defined. 

13. A compound according to Claim 12 wherein R* is selected from the group 
consisting of cycloalkyl of from three to eight carbon atoms and substituted phenyl. 
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14. A compound according to Claim 13 wherein R 2 is selected from the group 
consisting of tricyclic nitrogen-containing hetexocycle and a nitrogen-containing heterocyde 
having die formula 

00, 

where Y and x are as previously defined. 

15. A compound according to Claim 14 wherein R 2 is selected from the group 
consisting of: 



x& m 



N . N 

and V - >(Y)x 



where Y and x are as previously defined. 

16. A compound according to Claim 15 wherein x is one or two and Y is 
selected from die group consisting of -NR n R 12 and -C(R 21 )(R 22 )NH2, where R 11 , 
R 12 R 21 and R 22 are as previously defined. 
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17. A compound according to Claim 1 having the formula 




ad) 

or a pharmaceutical^ acceptable salt, ester or amide thereof, wherein 

is selected from the group consisting of tricyclic nitrogen-containing heterocycle and a 
nitrogen-containing heterocycle having the formula 

B(Y) " M. 
and where R\ R9, Y and x are as previously defined. 

18. A compound according to Claim 17 wherein R 2 is selected from die group 
consisting of: 



W 



— N .) — N N 

. and 



where Y and x are as previously defined. 
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19. A compound according to Claim 18 wherein x is one or two and Y is 
selected from the group consisting of -NR 1 l R 12 and -C(R 21 )(R 22 )NH2, where R 1 1, 
R 12 R 21 and R 22 are as previously defined 

20. A compound according to Claim 1 having the formula 




or a pharmaceutical^ acceptable salt, ester or amide thereof, wherein 

Z is selected from the group consisting of -CH2-, -O- and -S-, R 16 is loweralkyl, and R 2 , 

R 3 , R 4 and R 5 are as previously defined. 



21. A compound according to Claim 20 wherein Z is -O and R 2 is a nitrogen- 
containing heterocycle having the formula 



>5 

R ^ ao. 



wherein R 9 , Y and x are as previously defined. 



22. A compound according to Claim 1 selected from the group consisting of: 
3-fluoro-9-(4-fluorophenyl>2K4~irc^ 
a]pyrimidine-7-carboxylic acid; 

9-(2,4Klifluorophenyl>3-fluoro-2-(4-methylpipera2in- 1 -yl)-6(H)-6-oxo-pyrido[ 1 ,2- 
aJpyrimidine-7-carboxylic acid; 
3-fluoro-9-cyclopropyl-2-(4^^ 
carboxylic acid; 

8-(3-aminopyrrolidin- 1 -yl)- 1 -ethyl-4H-quinolizin-4-one-3-carboxylic acid; 
2-(3-aminopyrrolidin- l-yl)-9-cyclopropyl-3-fluoro-6H-6-oxo-pyrido[ 1 ,2-a]pyrimidine-7- 
carboxylic acid; 
2-(3-ammopyrroUd^ 
carboxylic acid; 
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9-(2Adifluorophenyl)-3-fluonH^^ 
a]pyrimidine-7-carboxyIic acid; 
2-(3-ammopyrroUdin-l-^ 
aJpyrimidine-7-carboxylic acid; 
2-(3-(N-^utoxycarbonyl)aminopyirolidin-l-yl>9^ 
oxopyrido[ 1 ^-a]pyrirnidine-7-carboxylic acid; 

2^3-aminopyrrolidin- 1 -yl>9-(2,4-difluorophenyl)-3-£luoro-6H-6-oxopyrido[ 1 ,2- 
a]pyrimidine-7-carboxylic acid; 
9K^clopropyl-3-fluoix>-2K4-me%lpi 
carboxylic acid; 

9K7clopropyl-3-fluoro-2-(piperaz^^ 
acid; 

9^yclopropyl-3-fluoro-2Kmoipholm^^ 
carboxylic acid; 

9-(2Adffiuorophenyi)-3-fluoro^^ 
oxopyrido[l^-a]pyriniidine-7-carboxylic acid; 

2-(3-{N-(S>alanyl)aminopyrrolidin- l-yl)-9-(2,4-difluorophenyl)«3-fluoro-6H-6- 
oxopyrido[l^-a]pyrimidine-7-carboxylic acid; 

2-(3-(N-(S>alanyl-(S)-alanyl)aminopyTrolidin- 1 -yl)-9-(2 > 4-difluorophenyl>3-fluorD-6H- 
6^xopyrido[l^-a]pyrinudine-7-carboxylic acid; 
2-((2S,4S)^acetamido-2-m^ 
oxopyrido[l,2-a]pyrimidine-7-carboxylic acid; 

9-(2,4Klifluon>phenyl)-3-fluoro-2-(3-hydroxypyn-olin- 1 -yl)-6H-6-oxopyrido[ 1 J2- 
a]pyrimidine-7-carboxylic arid; 

2- ((2S,4S)^amino-2-methylpyirolidin-l.yl)- 
oxopyrido[l^-a]pyrimidine-7-carboxylic acid; 
8-(3-amino-l-pym>Hdinyl)-l^ 
carboxylic acid; 
8K3-(aminomethyl)pym)ttd^ 

3- carboxylic acid; 

8-(2S ,4S^amino-2-methylpyiroUdinyl> 1 -cyclopropyl-7-fluoro-9-methy l-4-oxo-4H- 
quinolizirie-3-carboxyiic acid; 

8-(3-aminoazetidinyl)- 1 ^yclopropyl-7-fluorch9-methyl^oxo^HK}uinolizine-3-carboxylic 
arid; 

8K3(S)-ammopym)iid^ 
carboxylic acid; 
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l<^lopropyl-7-fluoro-9-methyl-4K>xo-^^ 
carboxylic acid; 

l^clopropyl-7-fluoro-9-methyl^ acid; 

lK^clopropyl-7-fluon>-9-methy]-8^2^^ 

4H-quinoIizine-3-carboxylic acid; 

1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-8-( 1 £3 Atetrahydro-2-isoquinolinyl)-4H- 
quinolizine-3-carboxylic acid ; 

lK^lopropyl-7-fluoro-9-methyl^xo-8-(4-amino-l^ipeit^ 
carboxylic acid; 

1 ^lopropyl-7-fluoro-9-methyl^xo-8-(3-amino- 1 -piperdinyI>4H-quinolizine-3- 
carboxylic acid; 

1 K^lopropyl-7-fluorcH9-methyl-^ 1 -piperdinyl)-4H-quinolizine- 

3-carboxylic acid; 

l^clopropyl-7-fluoro-9-methyl^ox^^ 
4H-quinolizine-3-carboxylic acid; 

1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-8-(4-( 1 -pyrrolyl)- 1 -piperidiny l)-4H-quinoli2ine"3- 
carboxylic acid; 

1 -cyclopropyl-8-(m-3.5-dimethyl- 1 -pipera2inyl>7-fluoro-9-methyl^oxo^H-quinolizine- 

3-carboxylic acid; 

l<yclopropyl-8-(2J-diaza-7-b^^ 

quinolizine-3-carboxylic acid; 

lK;yclopropyl-8-(2,8-diaza-8-bicyc^ 

quinolizine-3-carboxylic acid; 

lK^clopropyl-7-fluoro-9-n^ 

quinolizine-3-carboxylic acid ; 

1 -cyclopropyl-7-fluoro-8-(3-hydroxy- 1 -pyiToUdinyl)<9-methyl^xo^HKiuiiiolizine-3- 
carboxylic acid; 

l<yclopropyl-7-fluoro-8-(4-met^ 
carboxylic acid; 

1 K:yclopropyl-9^Woro-7-fluon>-8-(3-amino- l-pyn-oUdinyl)-^xo-4H-quinolizine-3- 
carboxylic acid trifluoroacetic acid; 
8-(3-ammo- 1 -pyroUd^ 
acid; 

8-(3-amino- l-pyirolidinyl)- l^yclopropyl-7-fluoro-9-methoxy^xo4HHiuinolizine-3- 
carboxylic acid. 
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l^clopropyl-8-(2J-diaza-7-bic^clo^^ 
quinoliane-3-carboxylic arid; 
l-cyclopropyl-8-(2,8-diaza-8-bi^^ 
quinolizine-3-carboxylic acid; 
l-<^clopropyl-7-fluoro-9-m^ 
quinolizine-3-carboxylic arid; 

1 -cyclopropyl-7-fluoro-8-(3-hydroxy- 1 -pyrn>Udinyl)-9-mediyl-4K)xo^HKiuinolizine-3- 
carboxylic acid; 

1 -cycloprupyl<7~fluoro-8-(4-methyl- l-piperazinyl)-^meAyl-^x(>^H^uinoli2ine-3- 
caiboxylic arid; 

1 K:yclopropyl-9-chloro-7-fluoro-8-(3-arnino- l-pyn^olidinyl>4^xo^H^uinolizine-3- 
carboxylic arid; 

8-(3-amino- 1 -pyrrolidinyl)- 1 <yclopropyl-7,9-difluon>-^^ 
acid; 

8- (3-amino- 1 -pyrrolidinyl)- 1 -cyclopropyl-7-fluom-9-methoxy-4-ox(>4H-quinoli2ine-3- 
carboxylic acid; 

l-cyclopropyl-7-fluon>-9-methyl-8-(3(SV 
quinolizine-3-carboxyiic arid; 

l-<^clopropyl-7-fluoro-9-methyl-8-(3(S)-methyiamino-l-p 
quinolizine-3-carboxylic arid; 

1 -cyclopropyl-7-fluoro-9-methyl-8-(3(R)-amino- 1 -pyni)Udinyl)-4-oxo-4H-quinolizine-3- 
carboxylic acid; 

(3S)-9-fluoro-3-methyl-10-(4-ire^^ 
ijlquinolizine-5-carboxylic acid; 
3(R)-9-fluoro-3-methyl-l^^ 
ij]quinolizine-5-carboxylic acid; 

9- fluoro-10-(l-morpholinyl)-2H^^ 
arid; 

(3SH(M3-ammo-l-pyrroti^ 
ij]quinolizine-5-carboxyIic acid; 
3(S)-10-(3-aminomethyI-l-p^ 
pyrano[2.3.4-ij]quinolizine-5-carboxylic arid; 
3(SH0-((2Sv4S)^amino-2-ra^ 
pyrano[2 .3.4-ij]quinoIizine-5-carboxylic acid; 
3(S)-9-fluoro-10-(3-hydroxy-^ 
ij]quinolizine-5-carboxylic acid; 
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9-fluoro- 1 0-(4-methyl- 1 -piperazinyl)-2H3H,6H-^xo-pyiano[23.4-ij]quinoUzine-5- 
carboxylic add; 

8-(2,4-dimethyl- 1 -piperazinyl)- 1 K^lopropyl-7-fluoro-9-methyl^oxo^HKiuinoli2ine-3- 
carboxylic acid; 

8-(3-(methylamino)- 1 -piperazinyl)- 1 -cyclopropyl-7-fluoro-9-metfiyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8-(3-(methylamino>- 1 -morpholinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8-(3-(S)-(methylamino>- 1 -pyrrolidinyl)- 1 K^lopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8-(3-(S)-( 1 -(methylamino)methyl)- 1 -pyrrolidinyl)- 1 -cyclopropyI-7-fluoro-9-methyl-4-oxo- 
4H-quinolizine-3-carboxylic acid; 
8-(3-(SMHethylamino)m^ 
4H-quinolizine-3-carboxylic acid; 

8-(octahydropyrroIo [3,4-c]pyrrol- 1 -yl> 1 -cyclopropy l-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8-(octahydropyrrolo[3 ,4-c]pyridin-5-y 1)- 1 -cyclopropyl-7-fluoro-9-metfiyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8-(cw-4-amino-3-methyIpyiTolidinyI)- l-cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8-(tran5-4-amino-3-methylpyrrolidinyl)- 1 -cyclopropyI-7-fluoro-9-methyl-4-oxo-4H- 

quinolizine-3-carboxylic acid; 

8-(3-methyl^spirocyclopropylpyiro^^ 

quinolizine-3-carboxylic add; 

8-(2S,4S^anuno-2-methylpyn^ 

4H-quinolizine-3-carboxylic acid; 

8-(3^iimethylaminopyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H-quinolizine- 
3-carboxylic acid; 

(3RV8-(3-dime%laminopyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxc>-4H- 
quinolizine-3-carboxylic add; 

(3R, 1 S)-8-(3-( 1 -aminoethyljpyrrolidiny 1)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 

quinolizine-3-carboxylic add; 

(3S J R)-8-(3-( 1 -ammoethyl)py^ 

quinolizine-3-carboxylic acid; 

(3R4R>-8-(3-(l-aminoethyl)pyiToUd^ 

quinolizine-3-carboxylic acid; 



-394- 



WO 96/39407 



PCT/US96/08991 



1 ^clopropyl-8-((R,S)-3-fluoropyrroH^ - 
carboxylic acid; 
84Kl-piperidyiHi>iperidy^ 
carboxylic acid; 

8^4^1-piperidylH-pipOTdy 
carboxylic acid; 

8-(4-(2-pyridy 1)- 1 -piperazinyl)- 1 K:yclopropyl-7-fluoro-9-methyl^xo^HKiuinolizine-3-- 
carboxylic acid; 

8-((2-amino)thioethoxy)- 1 -c^clopropyl-7-fluoro-9-n^yl-4^xo^H^uinolizine-3- 
carboxylic acid; 

(3R, lS)-8-(3-(l-amino)propyl)pyrrolidinyl)- lH^clopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

(3R, 1 S>8-(3-( l-(N-mcthyl)amino)pn)pyl)pyiTolidinyI)- 1 -cyclopn)pyl-7-fluoro-9-methyl- 
4-oxo-4H-quinolizine-3-carboxylic acid; 

(3R, 1 S)-8-(3-( 1 -amino-3-nrethyIpropyl)pyirolidinyl)- 1 -cyclopropy I-7-fluoro-9-methyl-4- 
oxo-4H-quinolizine-3-carboxylic acid; 

8-(3-( l-aminocyclopropyl)pyrrolidinyl> 1 -cyclopropyI-7-fluoro-9-methyl-4-oxo-4H- 

quinolizine-3-carboxylic acid; 

(31MS>8-(3-(l-amino-2-hydroxyethyl^^ 

oxo-4H-quinolirine-3-carboxylic acid; 

(8K3-(l-aniino-l-methylet^ 

quinolizine-3-carboxylic acid; 

8K3Kl-aminobutyl)pynoHdinyl)-l^ 

3-carboxylic acid; 

lK^clopropyl-7-fluoro-9-methyl^ 

4H-quinolizine-3-carboxylic acid; 

l<yclopropyl-7-fluoro-9-me^^ 

ammoirathylpynrcHdtay^ acid; 

3(SH^yclopropyI-7-fluoro-9-me^^ 

quinoIizine-3-carboxylic acid; 

3(SH^yclopropyI-741uoro-9-m^ 

quinolizine-3-carboxylic acid; 

3(S> 1 -cyclopropyl-7-fluoro-9-methyl-4^ 

alany!amino)pym>tidinyl)-4H^ acid; 

l^yclopropyl-7-fluoro^methyl^xo-8-(3-aminopyrroHdinyl>4H 
carboxylic acid; 
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l<yclopropyI-7-fluor^ 

8-(3-amino- 1 -pyrrolidinyl)- l^thyl-7-fluoro^H-4^xo-9-m^^ 
acid; 

8-(3-ammo-l-pyrroUdinyl^^ 
carboxylic acid; 
l<yclopropyl-7-flucro^^^^ 
quinolizine-3-carboxylic acid; 
l^yclopropyl-7-fluoro^H-^^ 
quinolizine-3-carboxylic acid; 
8^2-an^oethylH^yclopr0py^^^ 
acid; 

8^3-(ethylaminome^ 
quinolizine-3-carboxylic acid; 
8^3-(l-aminoethyl)pyrro^^ 
3-carboxylic acid; 
l^clopropyl-7-fluoro^^^ 
quinolizine-3-carboxylic acid; 
l^yclopropyl-7-fluoro^^^ 
oxo-quinolizine-3-carboxylic acid; 
lKyclopropyl-7-fluon>^^ 

3- carboxyIic acid; 

8- ((lR*^S*,6R*)-2-amko-8-azabicyclo[4J.0]nonan-8-yl))-l^ 

9- methyl-4^xo^uinolizine-3-carboxylic acid; 

8- ((lR*,2R*6R*)-2-amino-8-azabi^ 

9- methyl-4^xoKiuinoli2ine-3-<^rboxylic acid; 
8-((la^a,6a)^amino-3-a^ 
4H-4-oxo-quinolizine-3-carboxylic acid; 
8^toi/tf-3-amino^fluor^^ 
quinolizine-3-carboxylic acid; 
l^yclopropyl-7-fluon>^^^ 

carboxylic acid; 

7*^difluoro-4H-8-(4-methyipi^^ 
8^spko- U^oxacyclopeman^^ 

4- oxo-quinolizine-3-carboxylic acid ; 
8K3-amino^methoxypyro^ 
quinolizine-3-carboxylic acid; 



-396- 



WO 96/39407 



PCT/US96/08991 



8^4-amino^methylpyrrolidinyl)- 1 H^lopropyl-7-fluoro^H-9-methyl^xoK}iiinolizine^ 
3-carboxylic acid; 
8-{4~(2-hydroxyethyl)pipe^ 
3-carboxylic acid ; 

8-(4-(methoxymethyl)piperidinyl)- 1 -cyclopropyl-7-fluon>^H-9-methyl-4^ 
3-carboxylic acid ; 

8^3-amincH3-rnethylpiperidinyl)- 1 ^clopropyl-7-flucro-4H-9-methyl^ 
3-carboxylic acid; 

8^3-pyrrolyIpiperidinyl)- 1 K^clopn)pyl-7-fluoro^H-9-methyl^xoKiuinolizine-3- 
carboxylic acid ; 

8K3-aminopiperidinylH^clo^ 
carboxylic acid; 
8K3-amino-3-methylpym)^ 
3-carboxylic acid; 

8-(3-amino-4-( 1 '3'^oxolanyl)pynx>lidinyl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-amino-4-hydroxy-pyrrolidinyl)- 1 -cyclopropyI-7-fluoro-4H-9-methyI-4-oxo- 
quinoiizine-3-carboxylic acid; 
8-(4^1^-ethylamino)methyl^ 
quinolizine-3-carboxylic acid; 

l-cyclopropyl-7-fluoro-8-(3-hydroxy-4-methylaminop^ 
quinolizine-3-carboxylic acid; 

8-(3-aminomethylpiperidinyl)- 1 K:yclopropyI-7-fluoro-4H-9-methyl-4-oxo-quinolizine-3- 
carboxylic acid; 
8-(2-aminomethyl-4-mo^ 
3-carboxylic acid; 

8-(3-( 1 -(methylainino)methypiperidinyl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 
8-(3-(nrethyl(methylenedioxy)^^ 
oxo-quinolizine-3-carboxylic acid; 

8-(3-(S>aminopiperidinyl)- 1 K^lopn>pyl-7-fluoro^H-9-methyl^oxoK}uinolizine-3- 
carboxylic acid; 

8-(3KS>(N-ethyl-N-methylamino)piperidinyl>l-cyc 
oxoKjuinoHzine-3-carboxylic acid ; 
l^lopropyl-8-(4-(2'-(N-m^^ 
methyl-4K)xo^H-quinoli2ine-3-carboxylic acid; 
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l^yclopropyl-8-(3-aza-6-aniino-6-methylbicyclo[33.0] 
265 oxo-4H-quinoIizine-3-carboxylic acid; 

1 K;yclopropyl-8^3-fluorome^ 

l^:yclopropyl-8K4-(NJ^Klimethyl)aminopiperidm 

qmnolizine-3-carboxylic add; 

l^clopropyl-8-(6-amino-3-^^ 
270 quinolizine-3-carboxylic acid; 

l^clopropyl-8-((2-aza^(dime^ 

mediyl-4-oxo-4H-quinolizine carboxylic acid; 

ln^clopiopyl-8-(3-aza-6-(I^alan^^ 

methyl-4-oxo-4H-quinolizine carboxylic acid; 
275 (3RJR)-8-(3-(l-(N-methyl)^^ 

4K)xo-4H-quinoIizine-3-carboxylic acid; 

(3R, 1 S)-8-(3-( 1 -amino-2-methoxyethyl)pyiTolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4- 
oxo-4H-quinolizine-3-carboxylic acid; 

8-(3-(S)-(acetylamino)pyrrolidinyl)- 1 ^clopropyl-7-fluoro-4H-9-methyl-4-oxo- 
280 quinolizine-3-carboxylic acid; 

8-{3-carbamoylpiperidiny I)- 1 ^clopropy l-7-fluorcH4H-9-methyl^ox(Miuinolizine-3- 
carboxylic acid; 

8-(3-hydroxypiperidinyI)- 1 K^clopropyl-7-fluoro-4H-9-methyl-4-oxo-quinolizine-3- 
carboxylic acid; 

285 8-(3-hydioxymethylpiperidijiy 1)- 1 H:yclopropyl-7-fluoro^H-9-methyl^oxoKiuinolizine-3- 
caiboxylic acid; 

8-(3-(R>-hydroxypiperidinyl)- 1 ^yclopropyl-7-fluoro^H-9-methyl-4^xo-quinolizine-3- 
carboxylic acid; 

(3R>9-fluoro-3-methyl-10-(piperazin-l-yl>-2H, 3H, 6H -6-oxo-pyrano[23.4- 
290 ij]quinolizine-5-carboxylic acid; 

l^clopropyl-8-(S,S-2,8-diaza-8-b^^ 

quinolizine-3-carboxylic acid; 

l^yclopropyl-8-(R,R-2,8^aza-84^ 

quinolizine-3-carboxylic acid; 
295 l^clopropyl-8-(l-amino-3-aza-W^ 

quinolizine-3-carboxylic acid; 

8-(3-amino-3-fluoromethyI- 1 -pyrrolidinyl)- 1 K:yclopropyl-7-fluon>4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 
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8K3-aminoinethyl-3-fluoro- 1 -pyrrolidinyl)- 1 -cyclopropyl-7-fluon>4H-9-iT»thyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-(S)-hydroxy- 1 -pyirolidinyl)- 1 ^clopropyl-7-fluoro^H-9-methyl-4K)X(Miuinolizine- 
3-carboxylic acid; 

8-(3-(R)-hydroxy- l-pyrrolidiny]> 1 ^clopropyl-7-fluoro^H-9-methyl^xo^uinolizine- 
3-carboxyIic acid; 

8K7-(S>amino-5-aza-spin>[24]h^^ 
qirinolizine-3-carboxylic acid hydrochloride; 
8^7-(R)-amino-5-aza-spiro[2.^ 
quinolizine-3-carboxylic acid hydrochloride; 

8-(3-( 1 -amino-Z^-trifluoroethyl^yirolidinyl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 
8-(3^S*HHS*)-amino-2^-trifluoio^^ 
methyl^oxoKjuinolizine-3-carboxylic acid; 

8-(3-aminoxypyrrolidinyl)- 1 ^clopropyl-7-fluoro^H-9-methyl^xoKiuinolizine-3- 
caxboxylic acid; 
8K3-(R)-ammoxypyrroUdmy^ 
carboxylic acid; 

8^3-(S)-aminoxypyirolidinyl)- 1 K:yclopropyI-7-fluoro^H-9-methyl-^xo-quinolizine-3- 
carboxylic acid; 

8-((x^ydropyrrolo[3,2-b]pyridin- 1 -yl> l-cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(lrflnr-3-aniino-4-fluoromethy Ipyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

8-(c/5-3-amino-^fluoromethylpyrrodin- 1 -y iy 1 -cyclopropyl-7-fluoro-4H-9-methyI-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(8-amino-6-azaspiro[3.4]oct-6-yl>- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(2-aminomethyl-4-hydroxypyrrolidin- 1 -yl)- 1 -cyclopropyI-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-(R)-(aminomethyl)morphoIin- l-yl)- l-cyclopropyl-7-fluoro-4H-9-methyI-4-oxo- 
quinolizine-3-carboxylic acid; 

8-(3-(R)-(L-alanylamino)piperidiny 1)- 1 -cyclopropy I-7-£Iuoro-4H-9-methyl-4-oxcH 
quinolizine-3-carboxylic acid; 

8^3-(5-aminooctahydroindol- 1 -yl)- 1 -cydopropy l-7-fluoro-4H-9-methy 1-4-oxo- 
quinolizine-3-carboxylic acid; 
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8-(3-(2-piperidyl)piperidin- 1 -yl> 1 ^lopropyl-7-fluoro^H-9-methyl^xcMiuinolizine- 

3-carboxylic acid; 

8-(5-amta(wiecah^^ 

quinolizine-3-carboxylic acid; 

^2jKiiazabicyclo[33.0]<^ 

quinolizine-3-carboxylic acid; 

8-(3J^azabicyclo[33.0]oa-3-y^ 

quinolizine-3-carboxylic acid; 

8-(3-carboxypyrroUdin-l-yl)-lKyclopropyl-7-fluo^ 
carboxy lie acid; 

8^3-(2^>trffluon>ethyl)aminopyiTolidin 
oxo-quinolizine-3-carboxylic acid; 
H3<2-fluoroethyl)aminopy^^ 
quinolizine-3-carboxylic acid; 
8^3-((2-fluoroethyl)an^^ 
oxo-quinolizine-3-carboxylic acid; 
8-(3-(SM2-fluoroethyl)an^ 
quinolizine-3-carboxylic acid; 
8WRM2-fluoroethyl)an^^ 
quinolizine-3-carboxylic acid; 
8-(3a-an™oK>ctahydtoisom^ 
quinolizine-3-carboxylic acid; 
8^6-ammo-2-aza-spiro[33]non^^ 
quinolizine-3-carboxylic acid (Isomer (I)); 
8K3-ammo-3-trffluoro^^ 
quinolizine-3-carboxylic acid; 
8K3^S)-hydroxymethylaz^^^ 
quinolizine-3-carboxylic acid ; 
8-(3-ammomethyl^ 
4-oxo-quinolizine-3-carboxylic acid; 
8^oc^ydropym>lo[3.4^ 
quinolizine-3-carboxylic acid; 
8-(3-(cyclopropyIan^ 
quinolizine-3-carboxylic acid; 
8^6-amino-2-aza-spi^ 
quinolizine-3-carboxylic acid (Isomer (II)); 
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8-(2J-diazabicyclo[33.0]oc*-7^ 
quinolizine-3-carboxylic acid Isomer A; 

8^2 J-diazabicyclo[33.0]ott-7-yl)- 1 «cyclopropyl-7-fluoro4H-9-methyl-4'Oxo- 

quinolizme-3-carboxylic acid Isomer B; 
375 8-{3-{R)-(hydroxymethyl)pyrrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 

quinolizine-3-carboxylic add; 

8K3-(SMhydroxymethyl)pyiro^^ 

quinolizine-3-carboxyiic acid; 

8-{2-(R)-(hycbx>xymethyl)^^ 
380 quinolizine-3-carboxylic acid; 

8K2-(S>(hydroxymethyl)pyrrolidin- 1-yl)- 1 ^yclopropyl-7»fluon>4H-9-methyl-4-oxo- 

quinolizine-3-carboxylic add; 

8-(2-(R)-aminomethyl-pyiro^ 

quinolizine-3-carboxylic add; 
385 8-(2-(S>aminomethyl-pym>^^ 

quinolrane-3-carboxylic add; 

8-(3-(RMl-aminocyclopropyl)pyro^ 

quinolizine-3-carboxylic add; 

8K3KS>(l-amino<^clopropyl)pyiToHdinyl)-l^yclopro 
390 quinoIizine-3-carboxylic add; 

8-(3-( 1 -amino- 1 -cyclopropyl-methyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-- 

4H-quinolizine-3-carboxylic acid; 

8-(3-(R)-(pyrroUdin-2-(S)-yl)p^ 

quinolizine-3-carboxylic add; 
395 8-(3-(aminomethyl)azetidin- 1 -yl>- 1 K:yclopropyl-7-fluoro-9-methyl-4K)xo^H-quinolizine- 

3-carboxylic acid; 

(8K3-amino-4-methyl-piperidin- 1 -yl>- 1 -cyclopropyl-7-fluoro-9-nrathyI-4-oxo-4H- 
quinolizine-3-carboxylic add; and 

8-(3-(7-amino-5-a2aspiro[2.4]heptan-5-yl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
400 quinolbine-3-carboxylic add; 

H7-(S)-amino-5-aza-spko[2j4]hep^ 
quinolizine-3-carboxylic add; 

8-(7-(R)-amino-5-aza-spiro[2.4]hq>tan-5-yI)- 1 -cyclopropyl-7-fluoro-4H-9-methy 1-4-oxo- 
quinolizine-3-carboxylic add; 
405 8-(fro^-3KS)-amino-4KR)^clopropylpyrToUdiii- 1 -yl)- 1 -cyclopropyI-7-fluoro-4H-9- 
n^yI-4-oxcKjuino!izine-3-carboxylic acid; 
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8K^o^-3-(R)-aniina^(S)K:yclopropylpym>lidin- 1-yl)- l-cyclopropyl-7-fluora-4H-9- 
methyl-4H3XOKiuinolizine-3-carboxylic add; 
8K*ra/tf-3-(S)-an^ 
oxo-quinolizine-3-carboxylic acid; 

8^/nms-3-(R)-amino^(S)-methylpyrrolidin- 1 -yl>- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

8-(cij-3-(S)-amin(>4-(S)-cyclopropylpyirolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9- 
methyl-4~oxo-quinolizine-3^rboxylic acid; 

8-(cij-3-(R)-amino^(R)^clopropylpyrrolidin- 1 -yl> 1 -cyclopropyl-7-fluoro-4H-9- 
mctfiyl-4K)xo-quinolizine-S-cart)Oxylic acid; 

8-(fra^-3-amino-4-ethy Ipyrrolidin- 1 -yl}- 1 -cydopropyl-7-fluoro-4H-9-methy 1-4-oxo^ 
quinolizine-3-carboxylic acid diastereomer A; 

8-(rra^-3-amino-4-ethy IpyrroUdin- 1 -yl>- 1 K^lopropyl-7-fluoro-4H-9-methy 1-4-oxo- 
quinolizine-3-cartx)xylic acid diastereomer B; 

8-(c w-3-amino-4-ethylpynT)din- 1 -yl)- 1 -cyclopropy l-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid diastereomer A; 

8-(ci5-3-amino-4-ethylpyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid diastereomer B; 
8-(d5-3-(S)-amino-4-(S>methylpyiTodin-l-yl)-l-cy^ 
oxo-quinolizine-3-carboxylic acid; and 

8-(cw-3-(R)-amino-4-(R)-methylpyrrodin- 1 -yl)-l -cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

and the pharmaceutical^ acceptable salts, esters and amides thereof. 

23. A compound according to Claim 22 selected from the group consisting of: 
8-(3-(aminomethyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluon>9-methyl-4-oxo^H-quinolizine- 
3-carboxylic acid; 

8-(3 (S )-amino- 1 -pyrrolidiny 1> 1 -cyclopropy l-7-fluoro-9-methyl-4-oxo-4H-quinolizine-3- 
carboxylic acid; 

8-(3-amino- l-pyirolidinyl)- 1 ^yclopropyl-7-fluoro-9-methyl^xo-4H-quinolizine-3- 
carboxylic acid; 

(3RJS)-8-(3-(l-ammo)propyl)pyrro^ 
quinolizine-3-carboxylic acid; 
8-(3-(l-aminobutyl)pyrrolidinyl>l-cyclopropyl-7-fl^ 
3-carboxylic acid; 
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(3R,lS)-8-(Hl-anifao-2-meftoxy^^ 
oxo-4H-quinoIizine-3-carboxylic acid; 

1 -cyclopropyl-7-fluoro-9-mcthyl-4K)xo-8-(4-anrino- 1 -piperdinyl>4H-quinolizine-3- 
carboxylic acid; 

l^yclopropyl-7-fluoro-^ 1 -piperdinyl>4H-quinolizine- 

3-carboxylic acid; 

1 K^lopropyl-7-fluoro-9-methyl-4K)x(>8-(3-aniino- 1 -piperdinyl)-4H-quinolizine-3- 
carboxylic acid; 

8^3<S)-aminopiperidinyl)-l-<^l^^^ 
carboxylic acid; 

lK^lopropyl-8-(3-aza-6-amino-^^ 
oxo-4H-quino!iziiie-3-carboxylic acid; 
l^cIopropyl-8-(6-amino-3-az^^^ 
quinolizine-3-carboxylic acid; 

8- ((lR*^S*,6R*>2-amino-8-azabicyclo[4J.0]nonan-8-yl))-l^clopro 

9- methyl-4K>xoKiuinolizdne-3-carboxylic acid; 
8^(lR*^R*,6R*)-2-amino-8-azabicyclo[43.0]nonan-8-yl))-l-cycto^ 
9-methyl-4^xoHiuinolizine-3-carboxylic acid; 

8-(3-( 1 -aminoethyl)pynolidinyI>- 1 ^clopropyl-7-£luoro^H-9-methy l-4^xo-quinolizine- 
3-carboxylic acid; 

(8-(3-( 1 -amino- 1 -methylethyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

(3R, 1 S)-8-(3-( l-(N-me%l)amino)propyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl- 
4H>xo^H-quinolizine-3-carboxyIic acid; 

8-(3-aminopiperidiny 1> 1 -cyclopropyl-7-fluoro-4H-9-methy l-4-oxo-quinolizine-3- 
carboxylic acid; 

8-(3-( l-aminocyclopropyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo4H- 
quinolizine-3-carboxylic acid; 

(3S, 1 R)-8-(3-( 1 -aminoethyOpyrrolidinyl)- 1 -cyclopropy l-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxyIic acid; 

(3R, 1 S)-8-(3-(l -aminoethyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

(3R, lR)-8-(3-( 1 -aminoethyl)pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxy lie acid; 
l^clopropyl-8-(S,S-2,8-diaza-8-b^^ 
quinolizine-3-carboxylic acid; 
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l^yclopropyl-8-(R,R-2,8-diaza-8^^ 
quinolizine-3-carboxylic acid; 

l^clopropyl-8-(l-amino-3-aza-bicyclo[3.L0]hexan-3-yl) 
quinolizine-3-carboxylic acid; 
8-(3-amino-3-fluoromethyl^ 
qirinoLizme-3-carboxylic acid; 

8-(rra/iy-3-amino^fluoromethylpymxiin- 1 -yl)- 1 -cyclopropyl-7-fluorc>4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

8Kcw-3-amino^fluoromethylpyrrodin- 1 -yl>- 1 -cyclopropyl-7-fluoro-4H-9-niethyl-4-oxo- 
quinolizine-3-carboxylic acid; 
8K3-(S)-(2-fluoroethyl)^^ 
quinolizine-3-carboxylic acid; 

8-(3-(RH2-fluoroethyI)aininopyrrolidin- 1 -yl> 1 ^clopropyl-7-fluoro-4H-9-methyl-4-oxo- 

quinolizine-3-carboxylic acid; 

8<3-(R)-(hydroxymethyI)py^ 

qiiinolizine-3-carboxylic acid; 

8-(2-(R)-aniinome%I-pyrroH(^ 

quinolizine-3-carboxylic acid; 

8-(2-(R)-aminomethyl-pyrrolidin- l-yl> l-cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

(8K3-amino-4-methyI"piperidin~ 1 -yl)- l-cyclopropyl-7-fluoro-9-methyl-4-oxo4H- 

quinolizine-3-carboxyIic acid; 

8-(3-(7-amino-5-azaspiro[Z4ft 

quinolizine-3-carboxylic acid; 

8<7-(S)-aiTiino-5-aza-spko[2.4ft 

quinolizine-3-carboxylic acid; 

8-(7-{R)-amino-5-aza-spiro[2.4]heptan-5-yl> 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxyIic acid; 

8K^^-3-(S)-amino-4-(R>cyclopropylpyrroIidin- 1-yl)- l-cyclopropyl-7-fluoro-4H-9- 
methyl-4-oxo-quinolizine-3-carboxylic acid; 
8-(fra/u-3-<R)-aminc>^(S)-cydopro^ 
methyl^oxoKiuinolizine-3-carboxyIic acid; 

8-(rra/w-3-(S)-amino-4-(R)-methylpyrrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 
8-(*ra™-3-(R>*mino^ 
oxo-quinoIizine-3-carboxylic acid; 
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8-(m-3KS)~amino^(S)K:yclopropylpyiToUdin- 1 -yl>- 1 -cyclopropyl-7-fluon>4H-9- 
methyl-4K)xo^uinolizine-3-carboxylic acid; 

8Kcw-3-(R)-amino^(R)^clopropylpyTrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9- 
methyl-4-oxo^uinolizine-3-carboxylic acid; 

8-(mznj-3-amin(>4-ethylpyTToIidin- 1 -yl> 1 ^yclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid diastereomer A; 
8-(tams-3-amino-4-ethyIpyro^ 
quinolizine-3-carboxylic acid diastereomer B; 

8-(rij-3-amino-4-ethylpyiTodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid diastereomer A; 

8-(cz'j-3-amino-4-ethylpyiTodin- 1 -yl)- 1 K:yclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid diastereomer B; 

8-{m-3-(S)-amino-4-(S)-methylpyrrodin- l-yl> 1 -cyclopiopyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; and 

8-(c£y-3-(R)-aiTiino-4-(R)-metfiylpynodin-l -yI)-l-cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

and the pharmaceutical^ acceptable salts, esters and amides thereof. 

24. A compound according to Claim 22 selected from the group consisting of: 
8-{3(S)-amino- 1 -pyxrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H-quinolizine-3- 
carboxylic acid; 

8-(3-amino- l-pyrrolidinyl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H-quinolizine-3- 
carboxylic acid; 

(3R4S)-8-(3-(l-amino-2-methoxyethyl)py^^ 
oxo-4H-quinoIizine-3-caiboxylic acid; 

(8-(3-( 1-amino-l -methylethyl)pyrrolidinyl)-l -cyclopropyl-7-fluoro-9-methyl-4-oxo-4H- 
quinolizine-3-carboxylic acid; 

8K3-(I-aminocyclopropyl)pyiTolidinyl>l-cyclopropyl-7-fluoro-9-^ 
quinolizine-3-carboxylic acid; 
(3R, lS)-8-(3-(l-ammoe%l)pyiTo^ 
quinolizine-3-carboxylic acid; 

l^clopropyl-8-(S,S-2,8-diaza-8-bicyclo[43.0]nonyl)-7-fluoro-4H-9-iro 
quinolizine-3-carboxylic acid; 
lK;yclopropyl-8-(R,R-2£-diaza-8-to^ 
quinolizine-3-carboxylic acid; 

1 -cyclopropyl-8-{ 1 -amino-3-aza-bicycio[3. 1 .0]hexan-3-yl)-7-fluoro-4H-9-n«thyl-4-oxo- 
quinolizine-3-carboxylic acid; 
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8-(3-amino-3-fluoromethyl- 1-pyirolidinyl)- 1 <^lopropyl-7-fluoro^H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8K/ra^"3-amina^fluon)methylpym)din- 1 -yl> 1 -cydopropyl-7-fluoro-4H-9-methyl-^ 
oxo-quinolizine-3-carboxylic acid; 

8^cw-3-amino-^fluoromethylpyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 
8<3-(SM2-fluoroe%l)aminopyiToU^ 
quinoIizine-3-carboxylic acid; 

H3-(R)-(2-fluoroethyl)aminopyrrolidin- 1 -yl)- 1 -^clopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinoIizine-3-carboxylic acid; 
8-(3-(R>(hydroxymethyl)^^ 
quinolizine-3-carboxylic acid; 

8-(2^)-aminorTOthyl-pyrrolidin- 1 -yl)- 1 -^lopropyl-7-fluorc>^H«9-methyl-4-oxo- 
qirinolizLne-3-carboxylic acid; and 

(8-(3-amino-4-methyl-piperidin- 1 -yl)- 1 K^clopn)pyl-7-fluorcH9-methyl-4-ox(>4H- 
quinolizine-3-carboxylic acid; and 

8-(3-(7-amino-5-azaspiro[2.4]hq5tan-5-yl)- 1 -cyclopropyl-7-fluoro-9-methyl-4-oxa-4H- 
quinolizine-3-carboxylic acid; 

8-(7-(S)-amino-5-aza-spirot2.4]heptan-5-yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizdne-3-carboxylic acid; 

8-(7-(R)-amino-5-aza-spiro[2.4]heptan-5-yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxo- 
quinolizine-3-carboxylic acid; 

8K^fl/ts-3-(S>amincM^(R><:yclopropylpyiTolidin- 1-yl)- l-cyclopropyl-7-fluoro-4H-9- 

methyl-4-oxo-quinolizine-3-carboxylic acid; 

8K/ra/ij-3-(R>ammo^ 

methyl-4-oxo-quinolizine-3-carboxylic acid; 

8^ow-3-(S)-amino-4-(R)-methylpyn'olidin-l-yl) 

oxo-quinolizine-3-carboxylic acid; 

8-(rro^-3-(R>amino-4-(S)-methylpyrrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4- 
oxo-quinolizine-3-carboxylic acid; 

8-{di-3-(SVaniino-4-(S)-cyclopropylpyrrolidin- 1 -yl> 1 -cyclopropyl-7-fluoro-4H-9- 
metiiyl-4-oxo-quinolizine-3-carboxyKc acid; 

8-(cir-3-(R)-amino-4-(R)-cyclopropylpyTrolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9- 
methyl-4^xo-quinolizine-3-carboxylic acid; 
8-{mw-3-amino^thylpyrrolidin-l-yl)-l^ 
quinoIizine-3-carboxylic acid diastereomer A; 
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8-(rran^-3-amino-4^thy Ipynolidin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methy 1-4-oxo- 
quinolizine~3-carboxylic acid diastereomer B; 

8-(cw-3-amino-4-ethylpyrrodin- 1-yl)- 1 Kyclopropyl-7-fluoro-4H-9-niethylT4-oxo- 
quinolizine-3-carboxylic acid diastereomer A; 

8-(m-3-amino-4-ethylpyrrodin- 1 -yl)- 1 -cyclopropyl-7-fluoro-4H-9-methyl-4-oxa- 
quinolizine-3-carboxylic acid diastereomer B; 

8^ci5>3-(S)-amino^(S)-methylpyrrodin- 1-yl)- 1 -cyclopn>pyl-7-fluoro-4H-9-methyl-4- 
oxoquinolizine- 3-carboxy lie acid; and 
8-(cw-3-(R)-amino-4-(R)-methylpyi^^ 
oxo-quinolizine-3-carboxylic acid; 

and the pharmaceutically acceptable salts, esters and amides thereof. 

25. A pharmaceutical composition comprising a compound according to Claim 1 
in combination with a pharmaceutically acceptable carrier. 

26. A pharmaceutical composition comprising a compound according to Claim 
10 in combination with a pharmaceutically acceptable carrier. 

27. A pharmaceutical composition comprising a compound according to Claim 
22 in combination with a pharmaceutically acceptable carrier. 

28. A pharmaceutical composition comprising a compound according to Claim 
25 in combination with a pharmaceutically acceptable carrier. 

29. A method of treating a bacterial infection in a human or veterinary patient, 
comprising administering to the patient a therapeutically effective amount of a compound 
according to Claim 1. 

30. A method of treating a bacterial infection in a human or veterinary patient, 
comprising administering to the patient a therapeutically effective amount of a compound 
according to Claim 10. 

31. A method of treating a bacterial infection in a human or veterinary patient, 
comprising administering to the patient a therapeutically effective amount of a compound 
according to Claim 22. 
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32. A method of treating a bacterial infection in a human or veterinary patient, 
comprising administering to the patient a therapeutically effective amount of a compound 
according to Claim 25. 

33. A synthetic intermediate selected from die group consisting of: 
4-t-butoxy-3^hloro~2^,6-trifluoropyridine; 
4-t-butoxy-2,3,6-trifluoropyridine; 
4-t-butoxy-23»6-trifluoro-5-methylpyridine; 
4-t-butoxy-2,5-difluoro-3-methylpyridine; 
2-(4-t-butoxy-5-fluoro-3-methyl-2-pyridm^ 
2-(4^hloro-5-fluoro-3-methyl-2-pyridinyl)^ 
2-(4-chlon>-5-fluoro-3-methyl-2-pyridinyl^^ acid; 

ethyl 2-(4-cMoro-5-fluoro-3-methyl-2-^ 
2-(4^:hlon)-5-fluoro-3-n^thyl-2-pyridinyl)cyclopropane 
2-(4^:hlon)-5-fluoro-3-methyl>2-pyiidinyl)cyclopropaneethanol; 
2K2-(4^hloro-5-fluoro-3-methyl-2-py^^ 
13-propanedicarboxylic acid, diethyl ester, and 

8^Moro-l-cyclopix>pyl-7-fluoro-9^^ acid ethyl 

ester. 
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